THE ASCIDIANS OF SOUTH AUSTRALIA L 
SPENCER GULF, ST. VINCENT GULF AND ENCOUNTER BAY 


by Patricia KorT* 


Suinmary 


A large and representative collection of Ascidiacea from Sr. Vincent Gulf and adjacent locations 
is discussed. Fifty-nine species are represented, of which Pyura scoresbiensis and Clenicella antipoda 


arc new to science. 


Ascidia aclara Koti, previously known from other Australian locations, and 


Aplidium colelloides Herdman, previously known only from South Africa, are recorded from the area 


for the first time, 


The fauna of St. Vincent Gulf is typically of the Flindersian marine biogeographic region, but 


includes several endemic species, 


Morphological characteristics accounting for the success of ceriain 


species and groups of specics sharing a habitat are indicated. 


Introduction 


This large collection of ascidians, mainly 
from St. Vincent Gulf, South Australia, was 
made by Mr. S. A. Shepherd of the Depart- 
ment of Fisheries and Fauna Conservation, 
South Australia. [t is à valuahle and represen- 
tative collection and demonstrates the value of 
SCUBA collections of this benthic group from 
otherwise inaccessible localities. Colour notes 
made by the collector provide most useful data 
for comparison with the preserved specimens 
in which colours are generally lost or change 
compleiely. The large number of individuals 
of most species that are available in the col- 
lection has demonstrated a wide variability in 
certain characters and some synonymy has 
been established. 

Information on the environmental conditions 
operating in various locations, also supplied by 
the collector, has been related to the morpho- 
lagy of the species prescnt to contribute to an 
assessment of selective mechanisms affecting 
the ascidians. Full station lists of species are 
also given to facilitate consideration of the 
faunal associations and their ecological rela- 
tionships. 

The specimens are deposited in the South 
Australian Museum. 

The following species have previously been 
recorded from South Australia (Kott 1952, 
1957a, 1962, 1963) but were not in the present 
collection. 


Polyclinum nepiunium 

Polyclinum marsupiale 

Aplidium flavolineatum 

Aplidium australiensis 

Lissoclinum ostrearium 

Didemnum rurritum 

Didemnum augusti 

Didemnum pseudediplosama 

Trididemnum nataletise 

Trididemnum cerebriforme 

Leptaclinides imperfectus 

Symplegma viride 

Styela lobata 

Asterocarpa cerea 

Pyura stolonifera 

Zoogeography 

The fauna is typically that of the Flindersian 
marine region, together with Distaplia viridis 
which is also recorded from Port Phillip Bay, 
Ascidia aclara which has been taken from simi- 
lor sheltered locations on the Victorian, New 
South Wales, and Queensland coasts, and 
Aplidium colelloides, previously recorded from 
South Africa. The new species, Pyura scores- 
biensis and  Ctenicella antipoda, may be 
endemic. 

The records of A. colelloides from off South 
Africa and South Australia suggest a circum- 
polar distribution, as demonstrated for many 
ascidian species (Kott 19713). A wide dis- 
persal of larvae, however, does not provide i 
satisfactory explanation for this pattern of dis- 
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tribution since, for successful sexual reproduc- 
tion, minimal population densities of adults are 
required. The existence of so many circum- 
polar species in thc extant fauna may be the 
result of a slow ratc of evolution and the per- 
sistence of relict forms in certain areas. 


Habit of the Ascidian Fauna 


In the present collection, ascidians have been 
taken frum a wide variety of locations, espc- 
cially in St, Vinecnt Gulf, The terminology 
qualifying the conditions encountered is partly 
that described by Shepherd & Womersley (1970) 
and Womersley & Edmonds (1958), as fol- 
lows; 

(1) "Rough Coast Subformation" (R.C.S.) 

refcrs to coasts exposed to the southern 

ocean swell (wave periods 10-12 secs.). 


Be ehh "LE 


Water movement resulting from this swell is 
strong and pulsatile on the surface but 
decays with depth so that surge is moderate 
at 15 m and slight at 25 m depth. 

(2) “Sheltered Coast Subformation” (S.C.S.) 
(see Womersley & Edmonds (958) refers to 
sheltered coasts where there is nó swell and 
the coast is subject to waves of short period 
(up to 5 seconds) which decay rapidly with 
depth. Much of the coastline in both 
Spencer Gulf and St. Vincent Gulf is of this 
type. 

(3) “Offshore Benthic” locations are those 
away from the shore where water movement 
results from tidal current rather than wave 
action. In St. Vincent Gulf tidal currents 
are generally about | m/sec., except over 
Tapley Shoal where they are 1-2 m/sec. 
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These different locations provide environmental 
conditions favouring an ascidian fauna of very 
varied habit. For each species its shape, or 
size. or mode of fixation, or growth characteris- 
tics appear to operate as selective mechanisms 
contributing to its suecess in the environmental 
conditions operating: 


(3) In Rough Coast Subtormations, at depths 
less thin. 15 m where surge is moderate to 
sthong (Wright IL, West Li, the dominant 
ascidian fauna is adapted to the conditions by 
virtue of their colonial form, iheir wivi- 
parous larvae, their usually well-developed 
cloacal systems. and either 
laj an encrusting habit providing 3 large 
surface arca for fixation. (Alapazoa Junti- 
sient, Cystodytes dellechiajei, Didone 
condidum, Leptoclinides rufus, Lixsoclinium 
sp. Oculinaria australis, Barryvileides 
nigrum); or 
(6) small stalks or sessile habit und cylin- 
drical body form enabling them to occupy 
sheltered crevices (e.g. on Ecklonig hold- 
fasts. under ledges, etc.). The stalks of these 
species are thick, and the colonics da not 
move freely with the currents (Podectsvella 
cylindrica, Pxeudodistoma cereum, Ritterelly 
heedimania, Syroicium papiliifertum) . 


(2) In. Rough Coast Subformations, at 15 m 
und greater depths (Wright L. West L}, the 
strong surge at the surface ts reduced to mode- 
rile to slight water movement. Species with 
pliable stalks form a dominant component. of 
the ascidian fauna and are best able to exploit 
the changing direction of the water movements 
by moving with the water so that their bran- 
chial Openings are presented to the oncoming 
current which thus retnforces the ciliary feed- 
ing mechanism. Only some of these species 
have viviparous larvae (Borrylloides magni- 
coecus, B. leachi, Polycarpa pedunculata, P. 
elavata, Pyuru australix), 


(3) In Rough Coast Subformations, ut all 
depths, are large species fixed by a relatively 
small part of their surface. At shallow depths, 
they appear to be more offen on vertical rock 
fuces or in caves, where firm fixation can be 
uchieved, while at greater depths they are on 
the bottom (Polyciror giganteum, Stvela pedata, 
Cnemidocarpa etheridail, Herdntaunia maomms). 


(4) In Offshore Benthic locations with mode- 
rate currents and sandy bottoms and some sedi- 
ment, there are. agnin, stalked species that are 
raised above the substrate und sometimes, bv 


tot 


virtue of a pliable stalk. move with the current 
so that the branchial aperture is presented to 
the oncoming flow (A plidium colelloides, Poly- 
carpa clavate, Pyura scoresbiensis, P. spinifera. 
P. ausiralis). 


(5) In Offshore Benthic locations with sluggish 

1o slow currents, there are: 
(a) Large species lying on or partly em- 
bedded in, or fixed to, rocky hottorns or to 
solid objects in sandy, often mobile, bor- 
loms, These individuals and colonies are 
oriented to take maximum advantage of the 
prevailing current flow by differential growth 
nf the colony or of the test, especially in the 
region ol the siphons (Svcozon cerebri- 
formis: Ascidia spp., Phallusia depressius- 
rula, Ctenicella antipoda, Herdman 
momws). Sycozou cerehrifarmis, which is 
abundant on the bottom, especially in upper 
St. Vincent Gulf. has its "fans oriented to 
receive maximum current" (S. Shepherd, 
pers. Gomm). Its stalk is thick. short. and 
not pliable, and the species adapts to the 
direction of prevailing current flow by 
growth of the colony, Tn large sessile anil 
partly embedded species, the orientation of 
the sephons in relation te the current is 
effected by their differential growth fep 
Phallusia depressiuscula), — Aseidia aclara, 
which is recorded only [rom sandy substrates 
tn which it is probably partly embedded, is 
especially interesting in the presence of cylin- 
drical tubes round the apertures creating u 
constant micro-environment. 


(b) Species with a leathery test sometimes 
produced into roots, in a sometimes mobile 
sandy bottom or attached to the fibrous roots 
of the sea-grass Posidonia australis, These 
species often lorm aggregates of individuals. 
(Polycarpa pedunculata, Pyura irregularis, 
P. vote, Halocynthia hispida, Micracosmux 
Spp.). 


(6) In Sheltered Coast. Subformations with 
shght wave action at the surface and po sedi- 
mem. collections have been made from 3 to 25 
m. The species present represent all the groups 
previously distinguished: 
(a) Stalked species common in Offshore 
Benthic locations and in Rough Coast Sub- 
formations where there is moderate to slight 
surge, 
(b) Leathery aggregated specimens common 
at Offshore Benthic locations where the cur- 
tents are slight to sluggish. 
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(€) Aplousobranch species which, im morc 
exposed conditions, are present in sheltered 
niches or crevices or have an encrusting habit 
(Podeclavella cylindrica, Dixtaplia viridis, 
Leploclinides rufus,  Palvsyncraton orbi- 
eulum, Echinoclinum verrillt, Ritterelle herd- 
mata, Sviioicumi papilliferum), 


{d) The large stolidobranch and  phlebo- 
hranch species which exploit clean (vertical) 
rocky substrates or protected locations ac 
Rough Coust Subformations and which are 
also present in Offshore Benthic locations 
where ihe current is slight. These large indi- 
viduis are more often found at shallower 
depths amd in less protected niches in these 
Sheltered Coast Subfermations than in 
Rough Coast Subformations (Ascidia spp.. 
Rhedayena tarcicvet, Corelle eumyota, 
Herdinama morus). 


The presence of some of the larger phlebo- 
branch and stolidobranch individuals at shal- 
lower depths in certain areas where surge is 
greater, bul where clean stony substrate is 
available for settlement, suggests that it is the 
strength of the current flow in relation ta the 
type of fixation which can he achieved that is 
the erilical factor in site selection. for these 
species rather than depth or light conditions, 
On the other hand, aplousobranch and stolido- 
branch encrusting species, and others whose 
shape enables them to exploit narrow crevices. 
caves and ledges, appear to be affected more 
by light and their depth range is more limited. 
These species occur at shallow depths both in 
turbulent locations and in Sheltered Coast Sub- 
formations, and are not often taken in Offshore 
Benthic locations. They all have viviparous 
larvae and light sensitive organs which in- 
Ruence. their settlement, and ellicient adhesive 
apparatus which ix needed where surge and 
turbulence is great, They are also: common 
in areas of gentle water movement, together 
with the large phlebohranch species nor usually 
found at shallow depths in more turbulent 
areas, 


Seventy-six species are oow recorded from 
St. Vincent Gull and Spencer Gulf. "This indi- 
cates u gréat diversity of ascidian species and 
suggests that conditions may be especially 
favourable for them. Records are mure nume- 
rous, however, from Gulf regions than from 
the "open" coast, probably because mure col- 
lecting has been done in these locations. It is 
not possible, therefore, with the infurmation 
available, mm compare the faunal diversity on 


the open coast with that in Spencer Gulf and 
St. Vincent Gulf. 


Suborder APLOUSOBRANCHIA 
Family CLAVELINIDAE 
Subfamily CLAVELININAE 


Clavelina baudinensis Kott. 19570: 37. Millar, 
1Y6h: 363. 


New Records: Curickalinga Head, Rapid 
Head. Previous Records: W Aust, (Rott- 
nest Island)—Kote 19574. Vic. (Balnarring 
Beach, Laverton Bay, Williamstown] —Kott 
1957a; Millar 1966. Recorded from the 
intertidal ta 6 m. 


Desertpiion: Pwo or more Ilar-topped lobes ol 
variable size, joined by a common hase that 
is equal in height to that of the lobes. Height 
nf the colony to 4 cm, maximum diameter of a 
lobe 0.6 cm. The test is firm. gelatinous and 
transparent. Zouids are blue, Thorax rounded, 
1.5 mm long: abdomen 2,5 mm long. with a 
well-developed posterior abdominal stolon 
Zooids are parallel to the height of the colony. 
The branchial aperture, (rom the antetu-ventral 
corner of the thorax, is directed to the side. 
The atrial aperture from the antero-dorsal còr- 
ner of the thorax is directed vertically. There 
are 17 longitudinal muscles on each side of the 
body radiating from the apertures. 6 ventral to 
the branchial siphon. 7 extending along i, and 
4 extending along the atrial siphon, Dark pig- 
ment spots are present, anterior to, posterior to. 
and on either side of the base of the atrial 
siphon, There are about 16 rows of about 30 
stigmata in the branchial sac. Nine obscure 
indentations are present around the margin of 
the branchial siphon, although the border of 
the atrial siphon is smooth and entire, The 
transverse vessels of the branchial suc expand 
into triangular languets as they cross the dorsal 
line. “The oesophagus is long. the stomach two- 
thirds of the distance down the abdomen is 
rectangular with 4 folds. Each zooid projects 
slightly above the fat top of euch colony. 
Gonads are present in the gut loop 

Remarks; Clavelina arafurensiy Tokioks. from 
the Arafura Sea. has similar colonies with 
zooids opening on the upper surface of the 
lobes, but is distinguished by the presence of 
distinct transverse muscles. Oxveoryrita. fas- 
cicularis Tekioka, 1952, also has similar zooids 
but there is a smooth stomach and zooids open 
all around a stalked head, thus distinguishing 
it from the present species. Two different types 
of larvae huve been described from specimens 
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previously ascribed (o this species, and if has 
been suggested (Kott 1969) that some colonies 
may in fact have been colonies of species he- 
longing tò the genus Pyenoclavella, distin- 
guished from Cluvelina by the fertilisation of 
cggs al the base of the oviduct. Those colonies 
with large numbers of egys at the same stage of 
development in the peri-branchial cavity and 
apparently fertilised there, belong to the venus 

Clavelina as described, No other distinguish- 

ing character has been identified und as neither 

developing eggs nor larvae were present in 
these colonies, this point has not been clarified. 

In St. Vincent Gult the species is taken from 
sheltered locations where surge and wave action 
is slight. The record from Rortnest [. (Katt 

19572) is from the intertidal area where it 

could sometimes be subjected to surge and 

wave action typical of the Rough Coast Sub- 
formation. [n such localities it would be found 
in sheliered caves and crevices as it forms large 
soft colonies and is unlikely to occur in areas 
where if is exposed |o sand or wave action. 

The red colour af the preserved specimen from 

Rapid Head is probably rhe result of con- 

ramination from à sponge on which the speci- 

men was growing, as all other colonies are 
bluish in. preservative, 

Podoclavella cylindrica (Quoy & Gaimard), 
kon, 19577: 91. Millar, 1960: 64; 1963: 
716; 1966: 364. 
egen cylindrica Quoy & Gaimard, 1834; 
BIS, 

Claveline cylindrica. Michaelsen, 1930: 475 


and synonymy. 
New Records: West Bench, Hallett Cove, 
Port Noarlunga, Aldinga, West |. (Qedipus 
Point), Wright I. Previews Records: W, 
Aust. (Albany to Rottnest E. 1—Michaelsen 
1930; Kott 19573; Millar 1963. Vic, (Wes- 
ternporl, Port Phillip Bay. Bass Strait}— 
Quoy & Gaimard 1834: Millar 1960, 1963, 
1966; MacDonald 1858, 
Fics. 2 
Deseriplicr: Zoids separate, joined hy com- 
mon basal test inte which posterior abdominal 
stolons extend. Occasionally zooids branch off 
aruund a central common axis (Wright Li. 
In immature colonies from Aldioga reef “drop 
off" there is a central vascular stolon extending 
up into each lobe and very numerous enlarged 
terminal ampullac surrounding the central ves- 
scl along its length, The abdomen may be 
equal ta or less thun the length of the thorax. 
When the thorax is contracted along the dorsal 
line, the oesophagus originates from half way 
along the length of the thorax. 


There s a dorsal pigment spot at the base 

of the atrial siphon, and some pigment on 
either side of the dorsal line at the base of the 
hranchial siphon, The atrial aperture is ter- 
minal with a funnel-shaped siphon. ‘The hran- 
chial aperture extends laterally from the antero- 
ventral corner of the thorax. About 20 
muscles cross the thorax obliquely front the 
ventral to the postero-dorsal corner of the 
thorax and continue along both sides of the 
abdomen. When the dorsal line of the zoids 
is strongly contracted, the muscles an the iforax 
lie almost at right angles to the rows of stig 
mata. The oesphagus is long and there is A 
presiomach swelling halfway along dts length. 
The stomach is large and square, Clumps of 
18 or more embryos are present im brood 
pouches formed at the postero-dorsul corner ol 
the thurax. Gonads are present in the gut loop, 
Larvae: About 1.2 mm lang. Antertorly there 
is 4 Mat frontal plate hearing three adhesive 
papillae with accessory cup. arranged in a 
triangle. The larval thorax is characteristically 
deep. 
Remarks: This species is especially common. 
The relatively short abdomen, the prestomnch. 
the Form of the colonics, and the presence of 
pigment spots on the anterior part of the thorax 
are characteristic. 

The colonies flourish only in protected caves 
or crevices and generally from vertical faces in 
areas where there is no silt or sediment. In the 
Rough Coast Subformatton, the species is 
found at depths of 10-22 m, and in the Shel- 
tered Coast Subformation at 3-10 m deep, 


Podoclavella moluccensis Sluiter, 1904; 5, 
Hastings. 1931: 82 and synonymy. Kott. 
1963: 90. 


New Record; Tipara Reef (Spencer Gulf). 

Previous Records: W, Aust, (Cape Boileau. 

Garden Island, Rottnest 1.)—Sluiter 1895: 

Kott 1963. S. Aust. (Port. Lincoln}—Kott 

1963, Qld. (Great Barrier Reef}—Hustings 

1931, 

FIG. 3 

Description: The colonies Torm extensive mats 
consisting of a basal membrane sUpporting g 
dense array of upright lobes, each consisting of 
a single zooid enclosed in a soft transparent 
test. Occasionally the basal half of adjacent 
lobes is fused, The zooids are pale to dark 
blue and there is no specinl accumulation into 
specific pigment spots around the apertures. 
The zooids are closely adherent to the test 
und extend the Full length of the free lobe for 
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Podoclavella cylindrica, (Hallett Cove, 8 m). Colony. 

Podoclavella moluccensis. (Tipara Reef), Thorax showing muscles. 

Atapozoa fantasiana, (Wright Li. Fig, 4.—Contracted zooid. Fig. 5—Zooid with brood 
pouch and embryo. 

Distaplia viridis. (Reef off Hallett Cove, 8 m). Fig. 6—Zooid with mature H gonads and 
brood pouch. Fig. 7,—Zooid with mature d' gonads. 

Polvcitar giganteum. (Port Noarlunga), Fig, 8—Immature larva. Fig. 9.—Mature larva. 


Eudistoma renieri. (Wright T.. 10 m). Fig. 10.—Zooid, Fig. 1H 1.—Immature larva. Fig. 
]2.—Mature Jarva. 
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their whole length. The atrial aperture is ter- 
minal and the branchial aperture from the 
anteru-ventral part of the thorax is inclined at 
4 slight angle to it but is not recurved, There 
are ybout 30 transverse muscles extending from 
the ventral to the dorsal border of the thorax 
and anaslomasing with one another both ven- 
irally and dorsally. About 6 of the mast 
anteniar Ifynsverse muscles extend from the 
short siphons te cross the dorsal line. The 
most posterior transverse muscles terminate 
around the region af the oesophagus. No 
muscles were detected on the abilomon, There 
ate 17 rows of ahout 50 stigmata. There is a 
small prestomach enlargement half way down 
the ocsophagus, The stomach is smooth 
walled, large and rounded half way down the 
abdomen. 


Remarks; The specimens are easily confused 
with Podeclavella cylindrica, from which P. 
moluccensis is distinguished by the extensive 
basal membrane, the absence of o recurved 
branchial siphon, the very large number of 
transverse muscles which do not extend along 
the abdomen, hy the close adherence of the 
body wall tà the test. and by the absence of gis- 
tincL pigment spots around the apertures. 
Shepherd (pers. comm.) states that this 
species at Tipara Reef is seasonal, appearing in 
carly winter and dying off during carly summer, 


Subfamily HOLOZOINAE 
Atapozoa fantasiana (Kott) 
SoS NTO fantasiana Kott, 19572: 76; 1967; 
187? 


New Record: Wright I Previous Records: 
S. Aust. (Reevesby [.)—Kott [9572. 
FIGS. 4, 5 

Description: Flat irregular investing colonies 
about 0.5 em thick. Test soft, jelly like, semi- 
transparent. Both apertures of zooids open 
sepuritely to ihe exterior. The postero-dorsal 
aspect of the peribranchial cavity is expanded 
into a brood pouch with two embryos at differ- 
ent stages of development. Black piement is 
scattered throughout the test, but the colony is 
a light purplish colour. Zooids up to 3 mm 
in length. Zooids have 16 to 20 fine longitu- 
dinal muscle bands forming a wide open mesh- 
work with the transverse bands on the thanax, 
There are 3 rows of up to 25 elongate stigmata; 
the oesophagus is long, the stamach smooth 
and oval, and there is a rounded posterior 
stomach. The apertures ate small and the 6 
lubes of the margins Indistinct 
Larve: Large, as previously described, with 


characteristically elongate areas of adhesive 
cells. 

Remarks Even in the absence of the com- 
pletely distinctive larvae and brood pouches. 
ihe species is characterised by the closely set 
apertures and short atrial siphon, hy the open 
meshwork of muscles on the thorax, by the 
comparatively short zooid, and by the verv 
large number of stigmata in each row. 
Distaplia viridis Kott, 19572: 96, Millar, 1966: 

3685. 


New Records: Hallett Cove, Port Noarlunga 
Reef, Carickalinga Head. Previous Record. 
S. Aust. (Victor Harbour, Reevesby [)— 
Katt 19574. Vic. (Part Phillip Bav)— 
Millar 1966. 


FIGS. 6, 7 


Description: Living colonies from Hallett Cove 
had a transparent matrix with orange zooids, 
while these specimens ate grecnish in preserva- 
tive due to the greenish colour of the enclosed 
zooids, Preserved colonies from Port Noar- 
lunga are also greemsh but the living colonies 
were blue-black with white markings, Test is 
semi-transparent and very soft. Zooids closely 
pliced more or less in double rows. Colonies 
are irregular and investing, about 4 mm thick. 
The surface is always smooth. There are no 
sand inclusions. Common cloacal apertures 
are randomly distributed over the surface of the 
colony and zooids are arranged on either side 
of very shallow and narrow common cloacal 
canals, A brood pouch is developed from the 
postero-dorsal corner of the thorax and con- 
tains only a single embryo. ‘The atrial lip is 
sometimes tridentate at the tip with a longer 
median lobe, This, however, may be obscured 
if the atrial lip is widely extended. In younger 
colonics the zooids may be in circular systems 
of 5 lo 14 zooids. There are 4 rows of stig- 
muta with pariestigmatic vessels. The stin- 
mach has glandular folds internally hut exter- 
nally ts smooth. There are about 10 testis lohes 
in a rosette in the loop of the gut, and a single 
egg protrudes from the right side of the ahdo- 
men, A conspicuous gastric reservoir is also 
present in the loop of the gul. 


The single embryo present in the hrood 
pouch is as previously described. The tatl of 
the larval form is especially short and extends 
only half way along the ventral surface, The 
larval test has a foamy appearance. 
Remarks: The species conforms with speci- 
mens previously taken from Victor Harbour 
and Reevesby L, South Australia and the pre- 
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served colonics have the same greenish tinge 
in formalin resulting from the colour of the 
zooids Colours present in the living speci 
mens, however, appear to vary. The single 
embryo in the brood pouch is apparently 
characteristic of the species which is common 
in St. Vincent Gulf and Spencer Gull although 
it has nat heen recorded. from other localities. 


Sycozoa cerebriformis (Quoy & Gaimard). 
Brewin, 1953; 58 and synonymy. Kott, 
1957a: 99, Millar, 1966: 365, 
^ que verebeilorme Quoy E Gaimard: 1834; 


New Records: Off Troubridge L.. Orontes 
Bank (off Port Vincent), upper St, Vincent 
Liull, Hallett Cove, Carckalinga Head. West 
L (Toad Head). Wright |. Previous Records; 
North-west Aust.—Hartmeyer 1919, S. Aust. 
(Victor Harbour, Port — Lincoln) —Kotr 
57a, Caullery 1908. Vie. (Balnarring 
Beach. Westernport, Point Lonsdale )—Quoy 
& Gaimani 1534: Caullery 1908: Michaelsen 
1924; Kott 19573; Millar 1966. N.S.W. 
IGiunnamatta Bay, Jervis Bay, Port Jackson, 
Port Stephens} — Herdman 1899; Kolt 
19574. South Africa—Hartmeyer 1912; 
Michaelsen 19232 


Description: Colonies from fan-shaped 10 
curved lamcllac, Zooids arranged in double 
rows down both sides of these lamellae, bran- 
chial apertures opening to the exterior 
Cloacal apertures, however, us is usual in this 
genus, open into common «loacal canals ex- 
tending Vertically down both sides of the 
colony. These cloacal canals open separately 
around the edge of the narrow flat top of the 
colony. 


Remarke; In Sycozea vigillinatdes Lesson, from 
the Antarctic (scc Millar 1960; Kott 1969), it 
has been found that the ounen cloacal cayi- 
ucs open into a ring canal round the anterior 
end of the colony and this ring canal is part 
of a common cloacal cavity opening by a ter- 
minal aperture. Brewin (1953) characterised 
the genus Syrozea by the condition of the 
cloacal canals opening separately around the 
anterior border of the colony, Both Millar 
(1960) and Kott (1969), working with speci- 
mens of Svwcozon sigillineides from the Ant- 
arctic, did not accept this interpretation of the 
cloacal openings and suggested that Hrewin's 
colonies were distended to expose the openings 
in the cloacal cavity. Brewin's observations 
for both Sycozog cerehriformüs and for A. 
Jenuicauliy are accurate. The situation in A. 


sigillinotdes, however, indicates. that. sepurale 
openings of the canals is not a character shared 
by all species of the genus Sycozeu, 

Colonies have been observed with their wide 
fins. from the short, sturdy stalk, oriented tú- 
ward the oncoming current (S. A. Shepherd 
pers. comm.). ‘The stalk is not flexihle. as in 
S. renailcaulis, and the orientation of the colony 
is unlikely to adap to changes in direction of 
current Bow. The species ts most cummon 
attuched to shell or rock surfaces at locations 
where there are slow to sluggish currents, anc 
where the light intensity is not great duc to 
depth and sediments. Larvae have an utolith 
but no ocellus (Caullery 1908), They have 
relatively short tails, their Iree swimming exis- 
tence is short and they are probably not strong 
swimmers. 

The species therefore is well adapted to an 
existence in locations with slow ta sluggish 
currents where it 3s most commonly found, The 
low light intensity al these stations, due to 
depth or sediment, is coincidéntal and not 
likely to directly affect settlement of these light- 
insensitive larvae. 

The species is taken from the Rough Coast 
Subformation at West |. and elsewhere in con- 
ditions of moderate surge, either at depth or in 
crevices, or under houlders where it s pro- 
lecled. Again. the low light intensity is only 
coincidental with Ihe occasional occurrence of 
this species in these situations where hght sen- 
sitive aplousohranch larvae that are attracted 
mto shade are more common. 


Sycozoa tenuicaulis (Herdman), Brewin, 1953; 
57. Kott, 1957a: 99. Millar, 1963: 707. 
Cella tenwicanlis Herdman. 1899: 44, 

New Record: OF Broadway. ` Previons 
Records; W. Aust.—Millar 1963. Vic. (Port 
Phillip Bav. Lakes Entrance:—Kotl 19572. 
Millar 1963. ‘Tas. ( D'Entrecasteux Channel, 
Furneaux Group)—Millir 1963: Kort 
19573. N.S.W. ¢Botany Bay. Jervis Bay, 
Broken Bay, Port Stephens, Port Jackson) — 
Herdman 1899: Millar 1963; Kott 1957a, 


Descriprian: A single colany only is available 
und is the usual flattened inverted cone. fixed 
by a long stalk with basal hair-like rootlets. 
Zooids are present in closely set double rows 
along thc leneth of the head. ‘The longitudinal 
common cloacal canals extend the length of 
the head between ech double row of zooids 
and open bv a wide opening around the out- 
side margin of the flat top of the head as pre- 
viously described by Brewin (1953). 
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Remarks: The observations by Brewin on the 
scparate cloacal openings around the top of the 
head are confirmed im the present colony. The 
species is distinguished from the superficially 
similar Antarctic species. ` A.  sfgillineides 
Lesson, by these separate openings of the com- 
mon cloacal canals, which. in S. sigillinoides 
open into a terminal chamber with a sinple 
common cloacal opening on the centre of the 
upper free surface of the head (Millar 1960; 
Kott 1969). The species ure also distinguished 
by the fattened head and by the tuft of hair- 
like roots in S. renulcauliy (see Millar 1963). 


Records of S. tenuicaulis are confined to 
Australia, and at present the species is known 
only from fairly protected bays, It is possible 
therefare that its isolation has resulted ín spe- 
ciation separating it from the more widely dis- 
tributed circum-polar S. sigi/linoides. The lat- 
ter is also known from South Australian loca- 
lilies (Kou 1969), 


Brewin (1953) states that all records of this 
species are from deep water, Although this is 
not strictly accurate, there are indeed no 
records available from the inter-tidal region. 
Specimens. have been taken from a depth of 
4 m (Millar 1962) ta 50 m (Kott 1967}. 


Shepherd (pers. comm.) has observed that it 
is fairly common at sub-littoral locations in 
deeper water, with tidal currents up to 0.3 
m/sec, fone knot). The larva of this species 
does not have a light sensitive occllus (Brewin 
1953) and would he at a disadvantage in seek- 
ing suitably protected locations for settlement 
in waters where there is appreciable wave 
action or surge but, like $. sipillineides (see 
Kott 1969), is well adapted for an existence on 
the sea floor. 


Family POLYCITORIDAE 
Polycitor giganteum (Herdman). 


Polyclinum giganteum Herdman, 1889; 79. 

Polyclinum globosum Herdman, 1899: 80. 

Polyoitor gelatinosa Kott, 1957a: 83. 

von Polycitor gigantes Sluiter, 1919: 10 

{Diazona giganteum Sluiter]. 
New Records: Tapley Shoal, Hallett Cove, 
Pon Noarlunga, Aldinga, West I, (Toad 
Head), Wright I, Previous Records: W 
Aust, (Rottnest L). S. Aust, (Port Noar- 
lunga}. Vie. (Balnarring Beach, Lakes 
Entrance, North Brighionj—Kott 1957a. 
N.S.W. (Jervis Bay, Port Jackson] —Herd- 
man 1899; Kott 19573. 


FIGS. 8, 9 


Description; Large. fan-shaped or rounded 
lobes of varying size; sometimes smaller lobes 
occur together fixed to a common basc, The 
test is firm, gelatinous without sand inclusions. 
and is semi-transparent and almost glassy in 
appearance. Zonids can be seen radiating from 
the basal constriction of the colony to opea an 
the rounded upper surface, Living vooids are 
cream to bright orange but are pinkish in pre- 
servalive. The diameter of the colony js gra- 
dually reduced toward the base where it is 
fixed to the substrate, In the colony from Tup- 
ley Shoal, two lobes branch from a common 
base and the test of the upper part of each lobe 
is coalesced. There are [5 longitudinal 
muscles per side continuing as 3 bands along 
each side of the abdomen. The stumach has 
4 folds and there are 10-12 rows of 22 to An 
stigmata, 


There are 3 to 9 developing embryos in the 
atrial cavity and in the distal portion of the 
oviduct. Larvae are large, about 1,2 mm, anl 
large ampullae develop around the base of the 
3 median papiflae as previously described for 
P. giganteum. 


Remarks: A re-examination of the type speci- 
mens of P. gelatinosa from Rottnest L. has 
shown that the colonies are slightly smaller 
than most colonies of P, giganteum. The zooids 
and the test are, however, identical with those 
of P. givanvewm. Further investigation of 
larvae from typical colonies of P, gisanteum 
has also shown that in the less mature Jarvae 
the anterior ampullae are not developed and 
these larvae appear identical with those des- 
crthed for P. gelutinosa (Kott 195731. As 
there is so much variation in the shape and size 
of colonies of P. giganreum., from spherical 
individual lobes to numerous pyriform lobes 
from a common base, this cannot be regarded 
as a valid character on which to separate the 
two species. The gelatinous test, large zooids 
and larvae are characteristic. 


Fudistoma pyriforme (Herdman), Hastings, 


1931; 84. Kott, 1957a: 75, Tokioka, 
1950: 120; 1967: IlO. Vasseur, 1969: 
318. 


Prammiiplidtun prriforme Herdman, (886: 
419. 


New Record: Off West Beach. Previous 
Records; S, Aust. (Port Noarlunga)—Kott 
1957a. Qld. (Great Barrier Reef, Flinders 
Passage)—Herdman 1886. Pacific [Palan 
Is, Gilbert 1,)-—Tokioka 1950, 1967. Indian 
Ocean (Madagascar)—Vasseur 1969, 
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Descripiion; Rounded lohes. narrowing to- 
wards the base where the test expands into a 
basal plale From which several heads may rise, 
Sand ts absent from the outer 5 mm of test 
on the upper half of the colony but is present 
internally and is also present through Ihe test 
in the basal half of the lobes, Maximum dia- 
meter of head is 4 cm. The test is firm and 
gelatinous. The colony is grey in preservalive, 
Zooids are present, opening over the upper sur- 
(ace of the head. Thcv are arranged in circu- 
lar systems, with the alral apertures opening 
separately in a circle in the centre of the outer 
circle formed by the branchtal openings. Each 
atrial aperture is protected hy a lobe of test 
that covers Ihe opening from its dorsal surl'ace 
and it appears that the excurrent stream from 
each zooid would be directed towards Ihe 
centre to reinforce the exeurrent stream from 
zooids in Lhe saime circular system, The ineur- 
rent ciliary stream is probably drawn from an 
area immediately adjacent ro Ihe branchial 
aperture, This arrangement of apertures tep- 
resents a stage before the development of true 
cloacal systems. 


Zomds ure 5 10 7 mm long, of which the 
thorax is only | mm, They cross one another 
in the test. Both siphons are well developed, 
anteriorly directed, and are surrounded with 
circular muscles to form a distinct sphincter. 
The atrial sphincter is especially well deve- 
Jupe, There are about 20 longitudinal muscles 
on the thorax although these may be reduced 
to [2 in contracted specimens The Irans- 
verse musculature w fairly strong. 


There are 3 rows of about 9 to 12 stigmata. 
The stomach is smooth and rounded and in 
contracted specimens the intestine behind the 
stomach forms in "S" bend as previously des- 
uribed for this species. The rectum forms the 
ascending limh of the gut loop. 


Remarks: Specimens of Evdistoma are nolo- 
riously difficull to characterise and the variable 
condition of the intestine in the present speci- 
mens suggests thal this feature, previously 
regarded as a diagnostic feature, is dependent 
on the degree of contraction of the abdomen. 
Specimens identified as E pyriforme from 
Heron |, and North West T. (Capricorn Group) 
have been examined. Zooids are arranged in 
similar systems to those described nhove, 
although these may be obscured hy sand in the 
surface lest; the proximal part of the intestine 
forms either an "S" hend er a loop. and pig- 
meni is present in spberical cells in the surface 
lest. Despite the variation in the external 


appearances of these colonies they all appear to 
belong to E. pyrijorne, characterised mainly 
hy the condition of the thoracic musculature, 
the long oesophagus, the atrial sphincters and 
the arrangement of zoóoids in the colony. These 
characters are. te some extent. shared by other 
species and it is possible chat more than a single 
species ts represented hy the records ascrhed 
lọ this species. 


Eudistoma renieri (Hartmeyer]. Michaelsen, 

1923a: 10. Kow. 19574: 74. Millar, 1962: 

160, 

Polvcirar retten! Hartmever, 1912: 49. 
New Record, Outsule Wiighr E. Previcis 
Records: W., Aust. (Point Peron) Kot 
19573. South Africa—Hartmeyer 1912: 
Michaelsen 1923a; Millar 1962, 

FIGS. 10-12 


Description: Fleshy investing colony, 0.6 cm 
thick. Test semi-transparent. with reddish to 
black pigment cells im streaks on the surface. 
The surlace of the test is smooth, without 
foreign bodies or sand, and is depressed over 
the zooids. Zooids are arranged in circles of 
about 4 mm diameter, the branchial openings 
around the periphery of the circle and the atrial 
openings toward the centre, protected by lobes 
of text. The atrial openings are in a pigment- 
free area, The zaoids do not cross one another 
in the test. The abdomen is about twice the 
length of ihe thorax. ‘The atrial aperture is on 
& cylindrical siphon which is about three times 
the length of the branchial siphon. The body 
wall is fairly muscular with at least [2 longi- 
tudinal muscle hamils of 4 to 5 strands crossing 
numerous transverse bands. The longitudinal 
binds appear ido separale out into separate 
strands. When not so strongly contracted, the 
ciraar muscles around the atrial siphon are 
strong and conspicuous ulthough they are 
spremi along the siphon rather than forming a 
large sphincter muscle. There are about 20 
long rectangular stigmata in each row. The 
rounded smooth stomach is halfway down the 
abdomen, There is à long duodenal aren and a 
short round posterior stomach, The part of the 
intestine distal to the stomach is sometimes 
kinked in contracted specimens. The gonads 
are in the gut loop. There is an expansion 
from the dorsal aspect of the posterior end of 
the thorax accommodating a loop of the ovi- 
duct with one 1o two embryos, and although 
the brood pouch is not separated from the 
thorax by a narrow stalk as in the true brood 
pouch of the Holozoinae, 3t is structurally 
homologaus, 
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Fhe larvae are about | mm long, typically 
polycitorid, with the 3 median papillae develap- 
ing on short stalks from <lepressions in the 
centre of rounded swellings around the anterior 
end of the larva. The margins of these depres- 
sions become attenuated in the mid-linc to 
form median ampullae at the base of the papil- 
lury stalk, The area of adhesive cells in these 
papillae is lengthened longitudinally to different 
exlenis lor each papilla. This lengthening is 
reminiscent of the condition in Atapezoa 
larvae. 


Remarks: Distinctions beoween Eudistoma spp. 
are not allogether satisfactory and many 
characters such as the body musculature, length 
of gut. and looping of the intestine, all vary 
with the degree of contraction of the body. 
The present species is identified by the gela- 
(nous nature of the test, by the large number 
of stigmata, by the long oesophagus and the 
position of the stomach mid-way down the 
abdomen. The extended adhesive area of the 
larval papillae was not recognised previously 
(Kott 1957a). A re-examination af kou, 
specimens from Point Peron, Western Austra- 
lia, has demonstrated that the papillae are iten- 
tical with those in the present collection, This 
character therefore appears to be distinctive for 
the species. 

The zooids of the Australian specimens 
resemble Haürtmeyer's (1912) South African 
specimens, although the colony of the South 
Austialian specimens is thinner. — Millar's 
(1962) specimens appear to differ in many 
chatactets, however; notably in the reduced 
size of the thorax, in the position of the sto- 
mach at the posterior end of the ahdomen, in 
the mumber of muscle bands and rows of stig- 
mata in the length of the atrial siphon, and in 
the cylindrical form of the colony. 


Cystodytes dellechiajei (Della Valle), Kott. 
1954: 154 and synonymy. Tokioka, 
1930: 120. Millar, 1953: 284; 1950: 82; 
19652: 143; 1963; 713. 1966: 365. 
Distoma dellechia]ine, Della Valle. 1877: 440. 
? Aplidium lobatum, Delle Chiaje, (Nat: 30 
(not Savigny 1816). 

Cystodyres dellachiaiae. Kott 19572: 68. 
Cssiodvtes Delle Chiajer. Pérés, 1948- 171. 
New Record: West 1, (near Penguin Rack) 
Previous Records; W. Aust (Dampier 
Archipelago to Alhanyi—Michaelsen 193N- 
Koit 1954, 1957:; Millar 1953, Vic. (Port 
Phillip Bay, Barwon Heads}—Millar 1956. 
Tas, (Maria T,.}—Kott 1954. Pacific (Palao 
Is.)—Tokinka 1950. New Zealand (North 
L- Chatham — |s)—Michaelsen 1924; 


Brewin 1948, 1951, 1952a, 1956; Millar 
1960. California (Coronado IL, Puerto 
Esconido!—-Van Name 1945. Indian Ocean 
(Ceylon) —Herdman 1906.  Meditternnean 
—bella Valle 1877: von Drasche |883; 
Lahille 1890; Harant 1925, 1929, Africa 
(Mozambique, Gold Const, Cameroons. Sene- 
gal)— Michaelsen 1915: Pérés 1948: Millar 
1953. 1962. The species is alsa known from 
the Atlantic Ocean, along the cast coast of 
the America) continent from Patagonia 
( Millar 1960) to the Caribbean and from the 
Azores (Michaslsen £9230), the Canary L 
(Hartmeyer 1912) and Virgin Is. (Van 
Name 1945). ft has been taken intertidally 
and to a maximum depth of 736 m {oll 
Brazil, Herdman 1886). 


Description: Irregular investing colonies. liv- 
ing colonies purple with colourless "splotches". 
but in formalin the colonies are brown with 
white blotches where zooids are present |n the 
test surrounded by the calcareous spicules thal 
ure typical of this specres, The species ie espe- 
cially constant and the present colonies and 
zooids conform exactly with previously des- 
cribed specimens. Lamae are present in broad 
pouches attached to the parent zooid or Free 
in the test, The larvac have the usual large 
papillae surrounded by -ctodermal ampullite 
which have coalesced distally to form a circle 
around the papilla as described previously for 
the species (Kott 1954, 19572). 


Family POLYCLINIDAE 
Subfamily FUHERDMANIINAE 
Ritterella herdmania Kott, 1957a; 102 (nom. 

nov.); 1963; 78 and synonymy. 
New Record: Port Noarlunga Previous 
Records: W. Aust. (Green Pools) —Kott 
19573, N.S.W. (Newport, Port Jackson, 
Wattamolla}—Herdman 1899; Kou 19574. 
1963, 


FIGS. 13-17 
Descripiion: Sandy finger-like lobes joined 
basally. The lobes are long and slender, spoon- 
shaped terminally, with 1 to 5 zoaids in each 
lobe. The branchial apertures open into the 
concavity of each labe and the atrial apertures 
open round the convexity of the anterior tip 
of the Jobe. Both apertures ure 6-lobed and 
on very short siphons, The branchial aperture 
is terminal and the atrial aperture rises from 
opposite the first row of stigmata. There are 
circular siphonal muscles, very delicate longi- 
tudinal muscles and some weak transverse 
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museks on the thorax, There are five rows of 
Bodo 16 stigmata. in the branchial sac, some- 
times. in the larger zovids, parastigmatic ves- 
sels ute present in some of the rows of stig- 
mata and appear to bisect them horizontally 
1o form extra rows, Triangular langucts are 
present in the mid-dersal tine expanded fror 
both the transverse vessels and the para-stig- 
matic vessels. Smaller rounded papillae are 
also present in the middle of cach transverse 
yessel on either side of the branchial sac. These 
papillae have not previously been described 
for this venus. The fact that they do not arise 
on the parastigmatic vessels suggests that they 
may be present us rehets of. prpillse supporting 
longitudinal vessels in the branchial sac and 
homologous with. the papillae present in the 
Anturctic. genus Tylobranchion. 


The condition of the stomach varies. accords 
ing to its degree of contraction and when 
extended there ure apparently four 10 six 
stomuch folds. but these are not always dis- 
tinct, Four folds somelimes appear to be pre- 
sent only in the anterior part of the stomach 
There is atso a small posterior stomach us pre- 
viously described. The posterior abdomen may 
be very long and thresd-like and testis follicles 
are arranged in it in a single row, The ex- 
tended thorax und abdomen together measure 
4-5 mm. The posterior abdomen is consider- 
ably longer 


Larviie are present in the thoracic cavity of 
some of the zooids, They have 3 anterior 
papillas in the median line alternating with 
paired anterior ampullae. Dorsally and ven- 
trally paired rows of ampullary vesicles extend 
posteriorly. There is an otolith and acellus. 


Remarks: V he variations in the number of rows 
of stigmata resulting [rom thet! bisection by 
pursstiematic vessels and the increase in the 
size of the zovid-byariny lobes, both of which 
oveul with increasing maturity, summests. that 
confusion could anse regarding the identity of 
specimens assigned to this and to related spe- 
cies, Pan el the type colony of Riverella 
uxypenerrica Millar, 1966, from Port Phillip 
Bay. has been examined, The external appear- 
ance of the colony resembles R. herdmenia and 
the 10 rows of stigmata could have resulted 
from the bisection of 5 primary rows hy para- 
stigmalic vessels, us the triangular dorsal lan- 
guets arc of two alternating sizes. There are 
no papillae on the transverse vessels in Millar's 
species, however, und the stomach folds ure 
also distinctive. 


Vive primary rows ol stigmata appear to be 
characteristic of most Rinerella spp. although 
the number ein be increased. probably by sub- 
division with parastigmatic vessels which sub- 
sequently are not distinguished from primary 
transverse vessels. Rirrerella herdmonis, R 
redunculata Tokioka and Ro vestu Millar. 
1960 (From North T., New Zealand) have para- 
stigmatic vessels and sometimes increased num- 
hers of rows of stigmata: NR. prolijerus (Ok) 
(>R. dispar Kott, 1957a] from Japan and 
[rom the central onst coast of Australii (see 
Tokioka 1953s; Kott 1957a, 1963). and R. 
sigillinaideys Brewin, 19584. from Stewart T., 
have only the 5 primary rows of stigmata and 
no  parastigmatic vessels, R. asemmereiea 
Millar has increased numbers of rows nf slig- 
matu and apparently na parastigmatic vessels. 


The type species of the genus Esdierdmania, 
E. cluvelormis (Rutter) (see Van Name 1945), 
together with E solid Millar, 1953 [rom the 
Afrieun Gold Coast, E. virrest Millar, 1961 
From Brazil, and E. avsirara Millar, 1963 from 
northwestern Australia are easily distinguished 
by a long oesophagus, a large number of rows 
of stigmata and the absence of parastigmatic 
vessels and, where their larvae are known, by 
the modified adhesive organs us described for 
this genus and for Placentela spp. (Kou 1969). 
FEuherdinunia australis Kott, 1957a, however. 
from South Australia, Vieraria and New Saath 
Wales, has a short oesopbagus, 12 Io 13 rows 
of stigmata, purastigmulic vessels, im] à papilla 
in che middle of the transverse vessels on euch 
side of the body. It is distinguished from R. 
herdmania by the single zooid in each lohe of 
the colony, the absence of stomach folds. the 
number of rows of stigmata and the testis Fol- 
licles whieh are bunched in the posterior abdo- 
men. 


Larvae are known Tor R. jnolilerus and R 
herdmania, and are typically palyclinid with 
ampullary vesicles. 

Tn the present species and in E. eusrralis the 
papillae on the transverse vessels arc remini- 
scent of Twlobranchion and related genera, 
and probably represent a primitive character. 


Pseudodistoma cereum Michaelsen, 1924: 364. 
Kou, 1963; 77 and synonymy. Monniot, 
1969; 437 

New Record: Nora Creina Bay. Previous 
Records: NRW (near Edenj)—Kou 1963. 
New Zealand (Stewart I. (Paterson Inlet), 
Fowveaux Strnit, Otagu coast, Little Papanui, 
Great Barrier T.)—Michaclsen 1924: Brewin 
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1950c. I958a. Atlantic Ocean. ( Dakar)— 
Munniot 1969, The species i known inter- 
tidully and down to 57 m, 

FIGS, I8, 19 


Desiriprion: Soft. gelulinous, simi-transparenr. 
rounded or eviindrical hends of slightly greater 
diameter than the more leathery stalk of up to 
5 em length. In some specimens the stalk is 
expanded into ua thick mut from which 
numerous heads arise. The  zooids are 
numerous and open all around the head by 
separate 6-lobed branchial and atrial openings, 
The contracted thoray and abdomen together 
measure only 2 om. Fine Jongitudinal muscle 
bunds on the thorax number 20 to A0 and 
these extend along both sides of the abdomen. 
There are 15 to 20 rows of stigmata in each nf 
the 3 rows, The 4 stomach folds are obscure 
and may be artefacts resulting from the col- 
lapse of the stomach. A duodenal swelling and 
à rounded posterior stomach are also present. 
There is a long ovary, with numerous eggs 
more than halfway down the abdomen, but no 
tesis follicles were present in the colonies from 
these stations. There is a single developing 
embryo in a brood pouch from the postero- 
dorsal corner of the thorax. 


Remarks; The general form of the colonies. 
arrangement of body musculature, the bran- 
chial sac, gut and the situation of the ovary 
some distance down the nosterior abdomen, all 
agrze with the previously described specimens. 
All other species of the genus have a similar 
situation for the ovary some distance along the 
posterior abdomen: P. efricaninm: Millar, 1954, 
1962, P. fragilis Tokioka, 1958; P. cyrnuasense 
Péres, 1952: P. antinboia Tokioka, 1949; D. 
opaca Brewin, 195060; P, rieni Pérés, 1949. 
The stalked colonies of P. africanum are also 
reminiscent of the present species in the pre- 
sence of a single developing embryo in a 
thoracic brood pouch and ace distinguished 
only by a smiler number of longitudinal 
thoracic muscles, As there has been consider- 
able variation demonstrated in this character, 
the distinction is rather doubtful, and the spe- 
cles or its relatives appear to have a wide cir- 
cumpolar distribution in the southern temperate 
region us Monniot (1969) has already indi- 
cated, 
Subfamily POLYCLININAT 
Aplidium pliciferum (Redikorzev) Kott, 1963; 
106 


Amarouciune pliciferiimi  Redikórzev, 1977: 
39D. Tokioka, [9532; 183; 1962: 2; 1967; 32, 
Aptidium phartax, Millar, 1966: 359. 


New Records: Troubridge Shoal, Hallett 
Cove. Previous Records: W. Aust. (Point 
Peron, Rottnest 1.) —Kou 1963. Vie. (Port 
Phillip Bay)—Millar 1966, Japan (coastal 
water of Honshu, Shikoku and Kyushu and 
the Inland Sea). -Redikorzev 1927; Tokioka 
[931a, Hawaiian Is. (Auau Channeli- - 
Tokioka 1967. 
FIG. 20 
Deseriplion: Rounded, soft, sessile colonies, 2 
cm in diameter. [n life the colonies are bright 
yellow. The surface of the colony has deep 
furrows marking it off into extensive rounded 
areas with up to 3 common cloacal openings 
from which double row systems miare Test 
transparent. zooids orange in the living speci- 
men. Thorax and abdomen ure of equal length 
and together meusure 2.5 mm. The posterior 
abdomen is long, up to 8 mm. There ore à 
well-defined branchial lobes. a strong circular 
branchial sphincter and 8 fine longitudinal 
muscle bands which extend down cuch side of 
the thorax, The upper border of the atria! 
opening is extended into a small pointed lip 
sometimes tridentate There are 8-10 rews of 
about 15 stigmata, The oesophugus is long and 
the stomach, about half wav down the abdo- 
men, has 19 to 25 well defined folus. There is 
w duodenal swelling and a small posterior 
stomach, Two developing embryos are preseni 
in à brood pouch lormed by the expansion of 
the distal end of the oviduct ar the postero- 
dorsal corner of the thorax. The ovary is pre- 
sent about halfway down the posterior abdo- 
men and a single series of pyriform testis lobes 
attached to a single duct are present behind the 
ovary. Larvac have the usual three median 
suckers with three ampullae between the 
suckers and many small ampullary vesicles in 
two rows from each lateral line as described 
previously for specimens from Western Mils- 
tralia (see Kott 1963), 
Remarks: The species is closely related to Apli- 
din phertax (Michaelsen) from New Zea- 
land, which has a similar number of fine lonw- 
tudinal muscle bands, and stomach folds, and 
also hus a brood pouch. Consequently, there 
has been some confusion hetween these species. 
Unfortunately. Michaelsen (1924) did not des- 
crihe larvae from his species. Aplidium plici- 
derum (see Kott 1963) from Western Australia 
has smaller zooids (therax and abdomen to- 
gether about 1 mm long. posterior abdomen 
2mm) and are densely distributed in the test, 
largely obscuring the systems. In Aplidinin 
phortax (fee Kott 1963) trom eastern Australia 
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Figs. 13-17. 


Figs. 18, 19, 


Fig, 20. 


Figs. 21, 22. 


Fig, 23. 


Ritterella herdmania, (Port Noarlunga). Fig. 13.—Young zooid, contracted thorax, Fig. 
14.—Extended thorax of voung zooid, Fig. 15—7Zooid with contracted thorax showing 
parastigmatic vessels, Fig. 16.— Thorax of more mature zooid showing parastigmatic 
vessels successively subdividing rows of stigmata. Fig. |7.— Portion of colony. 
Pseudodistoma cereum. (Nora Creina). Fig. 18,—Outline of colony. Fig. 19.—Zooid 
with brood pounch, 

Aplidium pliciferum. (Hallett Cove, 8 m). Zooid. 

Aplidium colelloides. (Tapley Shoal, off Troubridge Light, 17 m). Fig. 21.—Colony. Fig. 
22.—Zooid. 

Synoicium papilliferum. (West 1., sheltered coast, 3 m). Zooid (showing muscles on 
thorax only). 
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and the Pacific. the larger zooids (thorax and 
ahdomen together 3.5 mm lang, and posterior 
ahdomen 1.5 mm long) are arranged in cir- 
cular systems. sometimes extending inta more 
clongute and double row systems radiating 
from the common cloacal openings. In all 
Kott's (1963) specimens the test is gelatinous 
and semi-transparent with red-purple spherical 
pigment cells, and the larvae provide the main 
distinguishing character between the two spe- 
cies. A, phortax hus larvae with a limited 
number of ampullary vesicles and a complete 
absence of median ampullae, while the larvae 
of A. plicilerum retain median papillae and 
have many small ampullary vesicles (rom the 
lateral lines either side of the three median 
suckers. Millar (1966) described specimens 
from Port Phillip Bay as 4. phorrax. He points 
out that A, phortax (see in Kott 1963). is nor 
apparently the same species as his colonies 
although he can only distinguish them by the 
different larval form. He apparently over- 
looked the similarity in the size and form of 
the larvae of his specimen aml of A. p/iciferum 
( Redikorzev); Tokioka 1953a: Kott 1963; and 
based his identification on the ratio of length 
to depth of the larvae of Michaelsen's species 
and his own specimens from Port Phillip Bay 
However, Kolt (1963) has already indicated 
that larvae of A. phoriax (Brewin 1946) from 
New Zealand, do have the same rounded Form 
as the larvae of specimens of A. phortax (Kott 
1963) from eastern Australia. [t is apparent. 
therefore, that specimens from Port Phillip Bav 
were erroncously identified by Millar. 


The adul! zooids can definitely be distin- 
guished hy the longer posterior abdomen, the 
smaller size. and the greater crowding of zooids 
of A. plicijerum 


The specimen from Hallett Cove was taken 
with a specimen of Distaplia viridis in which 
the zooids sre the same orange colour, The 
specimen from Troubridge Show) was taken 
from à spiny crab. 


Aplidium ruhcicollum Kott, 1963: 103. 
New Record: Upper St. Vincent Gulf. Pre- 
vlous Records: W. Aust. (Rottnest T.). S, 
Aust, (Reevesby 1.}. Vie, {Balnarring 
Beach)—Kott 1963 


Description: The single colony is flattened, 
about (0.7 em thick and 3.5 em in maximum 
diameter, The bopiers of the colony are 


rounded, Sand is present basally and some is 
enclosed in the common test but the surface is 
smooth and without sand. The common 
eloucul apertures with Frilled und protuberant 
lips ure present on the surface of the colony 
about 0.3 cm from one another. Spherical pig- 
ment cells are present in the test and zovids 
show as clear points hetween the pigmented 
test. In this preserved specimen the pigment 
cells are pale pink. Zooids are small. up ta 
2 mm long. There are 10 longitudinal 
thoracic muscles. A short pointed atrial lah- 
guet arises from the dorsal surface just anterior 
to the atrial opening which ts eenerally un a 
short protuberamt siphon surrounded by u cir- 
cular sphincter muscle, There are 1| rows of 
6—8 stigmata. and 4 stomach folds. 


Remarks: The species is distinguished by the 
form of the atrial aperture and lip. by the nar- 
Tow branchial suc with relatively few stigmata 
in each row and by the body musculature and 
stomach folds, (n the present specimen the 
test is not so thickly invested with sand as pre- 
viously described for this species 


Aplidium colelluides (Herdman), Millar, 1962; 
125, 


Amaroccium colelluides Herdman. 1885: 223, 
New Reconl- Off Troubridge T. Previous 
Records: South Africa (Cape of Good Hope) 
—Herdman 1386; Millar 1962. 


FIGS. 21. 22 


Deseriprion: Rounded gelatinous heads on à 
long hard stalk. The head is up to 4 cm in 
length. and 2 em in diameter, The stalk, up to 
20 em in length, is hardened by dense sand 
inclusion in thc surface test which fades out in 
the test of the head region. he stalk is 
branched basally into short root-like processes. 
Zooids nre minute, opening around the surface 
of the head. Long thread-like posterior 
abdomina criss-cross in the centre of the head 
and sometimes extend down into the stalk. 
Some common cloacal apertures are evident 
around the head and some longitudinal cloacal 
canals were identified, although the form of 
Ihe systems is obscure and difficult to distin- 
ruish. The thorax and abdomen are of equal 
length and together measure only about 15 
mm, The long, thread-like post-abdomen is at 
least four times the combined length of the 
thorax and abdomen ` There are about 6 deli- 
cate longitudinal muscles on the thorax. The 
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branchial labes are distinct and rounded. The 
utrial aperture is sometimes produced on a 
fairly long cylindrical siphon but in another 
colony is sessile, the upper border of the atrial 
apertur:t produced into a pointed languct, There 
are |8 rows of "hout 10 short oval stigmata. 
The oesophagus is long, the stomach is present 
halfway down the abdomen und has 15 very 
distinct folds. The gonads are not developed 
in these speciniens and it is not known ta what 
extent they. fill the long posterior abdomen in 
mature zooids, 
Remarks: This is the only species of Aplidium 
known with a long stalk. The size and form of 
the colony, the size-of zooids and their arrange- 
ments. in the present colony are identical with 
the South African specimens previously des- 
cribed, The delicate longitudinal thoracic 
muscles and the stomach folds are similur. 
The present specimens differ from those des- 
cribed from South Africa only in the larger 
number of rows of stigmata. This does not 
represent a sufficient difference on which to 
establish a new species and in view of the great 
similarity in most characters the specimens 
probably represent one species with a wide cir- 
cumpolar distribution in rhe southern eolu- 
temperate region. 
Synoicium ` papilliferum (Michaelsen), Katt, 
1963: 87, Millar, 1966: 360. 
Macro linum. pepilliferum Michaelsen, 1930: 
530, 
New Records: Port Noarlunga reet, West 1. 
(near Penguin Rock), — Previous Records: 
W. Aust. (Bunbury to Nornalup)—Michael- 
sen 1930; Kotr 1963. Vie. (Nepean Penin- 
sula)—Millar 1966, The species is known 
intertidally and to LS m. 
FIG, 23 
Description: In life the colony is dark red or 
bright brick red. Flat-topped to rounded colos 
nies, narrowing basally to mn common stalk or 
encrusting. Zooids lie parallel in the test and 
open on the upper surface. Ihe colony is firm, 
gelatinaus. There are circular systems around 
protuberant common cloacal apertures. The 
branchial aperture has 6 small pointed lobes 
and there is a small circular sphincter muscle 
at the base of the branchial siphon. The atrial 
aperture ix opposite the first to second row of 
stigmata. It is surrounded by a well developed 
circular sphincter muscle. and is extended into 
a short cylindrical siphon. The anterior bonler 
ol the atrial aperture is produced into a long 
mnscular lip, broken into 3—4 minute pointed 


lobes terminally, There ure 10 very finc longi- 
tudinal muscle bands on the thorax which is 
very delicate and transparent. There are 
{0-12 rows of about 10 stigmata in each row, 
lhe hody wall below the atrii] aperture is pro- 
duced into the small rounded pupillae charac- 
teristic of Svnoicium spp. The wall of the 
siomach is raised into faint mulberry-like swel- 
lings. The posterior abdomen is short and 
there is no constriction between it and the 
abdomen, 

Renarks: Both colony und zoaids. conform 
with previous descriptions in all characters 
except the reduced number of rows of stig- 
mata. The species has been recorded fram 
south-western Australia along the south coast 
of Australia ta the Nepean Peninsula in Vic- 
toria (Millar 19660). 


Family DIDEMNIDAE 
? Vridiemuum spiculatum Kon, 1962: 281. 
New Record: West 1. (near Penguin Rock). 
Previous Records: W. Aust. (Rottnest T.. 
Point Peron), S. Aust. (Outer Harbour) 
Tas. (Wreck Bay). Qld, (Heron f.]— Katt 
1902, 
Description; Living colonies pale pink, enerust- 
ing Small, almost spherical spicules with up 
ty 12 points in optical transverse section, 
evenly distributed throughout the test, and 
veeasionally large spicules with fewer rays. 
There are small thoracic common cloacal cavi- 
ties. Zootds are small with three rows of súg- 
mata, The atrial aperture is wide. exposing a 
large part of the branchial suc. Gonads ure 
nut mature in the present specimens, 
Remarks: Colonies generally conform with 
specimens previously assigned to this species, 
although: the proportion of smaller. burr-like 
spicules 1o larger stellate spicules with about & 
rays in optical section. is greater in the present 
specimen. Colonies with mature zuuids are 
desirable for positive identification. 


Leptoclinides rufus (Sluiten. Tokioku, 1952; 
92. Kott 1962: 286 and synonymy. 
Eldredge, 1967: 221. 

Schieren rafus Sluiter. 1909: 72; 1913: 
New Records: Of Por Gawler, Hallett 
Cove. Port Noarlunga, Rapid Head, West I., 
Wright E Previous Records; S, Aust. (Port 
Noarlunga). Vic. (Shoreham). Tas. (Maria 
Lh NSW, [Port Jackson)—Kott 1962. 
Old. (Heron L)—Hsstings 1931, New Zea- 
land (?Great Barrier L, L. sluiteri) ` Brewin 
1950h; ("Stewart L, L. novgezelatdiae)— 
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Brewin 19584, (?Chautham Rise, L nuran- 
ticus) —Brewin 1956: (North L)—Michael- 
«en 1924. Brewin 1958h; Millar 1960. Indo- 
Pacihe {Arafura Sea, Indonesia, Hawan t— 
Tokioka 1952; Stuiter 1909; Eldredge 1947, 
Ihe species is known intertidallv and to 36 
m (Sluiter 1909). 


Description: ` Encrusting colonies. Living 
specimens: while matrix with grey or dark 
animals, or orange ta light fawn ¢ Port Noar- 
lunga); or dark reddish brown (off Hallett 
Cove), mottled white to unitorm light grey 
colour (Wright 1.). In preservative all calonies 
are white to orange-white or streaked and 
blotched with grey. he colonies are investing, 
sometimes extensive.  Cloacal cavities radiate 
from randomly distributed apertures. Zoaids 
ire sometimes present in the roof of the com- 
mon cloacal cavity. Spicules are present in the 
surface test. but basally the test is jelly-like and 
transparent. There are 9 longitudinal muscles 
ev the thorax. The posteriorly directed atrial 
siphon has a wide circular sphincter muscle. 
There are 4 rows of 10 to 12 stigmata, There 
is a superficial layer of bladder cells and small 
oval to spherical pigment cells are present 
amongst the surface layer of spicules. A lateral 
organ is present opposite the middle of the 
fourth row of stigmata, Cloacal apertures are 
present, especially around the borders of the 
colony. Canals. at thoracic level radiate from 
the cloacal apertures between clumps of zooids 
although sometimes they extend deeper to 
ahdominal level. The closcal canals around 
the border of the colony wre often completely 
sub-abdominal, The spicules are of the usual 
stellate form, 0.01—0,04 mm in diameter. 
Larvae are present in some colonies from 
Hallett Cove. They are of usual form, fairly 
deep with 4 paired ampullae. In one colony 
from Hallett Cove (dark reddish brown in life) 
no common cloacal cavities were present and 
zoüids were not mature, nor were zooid open- 
ings ta the exterior detected. The arrangement 
of spicules is characteristic of this species and 
itas probable that the colony is one in which 
sexual reproduction is completed and tew vege- 
tative buds are developing 


Remarks: The species is distinguished by the 
complete absence of spicules from the basal 
layer of the test, sometimes giving the colony 
a very fleshy appearance. The characteristic 
common cloacal system and the distinct mus- 
eulature on the thorax, together with the pos- 
tetiorly directed atrial siphon and the spherical 
to oval pigment cells are distinctive, 


Leptoclinides kingi Michaelsen. 
Pelvsyneraron dubini. Van Name, IST8: H55, 
Hartmeyer, 1919; 136, 
Leptectinides dubius E kingi 
(930: 507, Kou. 1962: 289 
New Record; Upper St. Vincent Gulf. Pre- 
vious Records: W. Aust. (Fremantle, Albany) 
—Michaclsen 1930. Old. (Sarina)- -Kott 
1962, Philippines (Jolo Light}—Van Name 
1818. The species is known intertidully anu 
to 18 m. 


Michaelsen. 


FIGS. 14, 25 

Description: The colony is massive with the 
surface tuised inio mounds and single cloacal 
apertures at the apex of each mound, Each 
mound ts lormed hy thickened basal test often 
with embedded parasites. Zooids are present 
in the surface test above the very extensive 
posterior abdominal spaces around the centre 
of each lobe or mound, The zooids are large 
with 4 rows of about 12 stigmata, There are 9 
very fine longitudinal muscles on the thorax. 
The spicules are very small, (01 to 0,02 mm. 
and are ranged in a shallow laver at the level 
uf the branchial siphons. They are only very 
sparse elsewhere in the test. There is 4 surface 
layer of bladder cells. 


Remarks: The elevation of the surface of this 
colony into mounds er lobes with terminal 
common cloacal apertures characterises this 
species, which was previously regarded as a 
form of Leptoclinides dubius (Slater). Lepto- 
clinides dubius is distinguished from 1he present 
species bv its larger spicules and by the 
arrangement otf common cloacal system with 
openings around the margins of each colony, 
as im EL rufus, In E. kingi large cloacal sys- 
tems with terminal openings develop from the 
centre of the colony, As both forms have been 
recorded more or less over the same geographic 
range it js unlikely that they represent geo- 
graphic subspecies of the one species, and in 
view of the different development of the com- 
mon coacal systems it is probable that they rep- 
resent different species. The long gut loop 
which is bent anteriorly to form a double loop 
is a character shared with Leproclinides dubius. 
Posteriorly directed atrial siphons of the zooids 
open into the common cloacal cavities and 
canals, The openings sometimes appear 5 
lobed due to the arrangement of spicules 
around the aperture, The genus Askonides 
Kott, 1962, therefore cannot be distinguished 
from Leptoclinides and A. imperfectur and A, 
cuelenreeatus. are distinguished from other spe- 
cies of Leproclinide« only bv the extent to 
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which zooids open directly into Ihe common 
cloucal chamber rather than into cloacal canals 
Their relations are set out in the following key: 


|. Single systems develop around central cam- 
mon cloacal cavities with terminal epen- 
ings sx 
1, Numerous systems develop around peri- 
phery of colony 3 
7 Spicules accumulated in surface layer of 
test; spicules 0.01-0.02; larvae with 4 
paired ampullae; most zooids open into 
cloacal Canal L. kingi 
2. Spicules throughout; spicules 0.04-0.08; 
larvae with reduced ampullae; most 
zooids open direct into common cloacal 
cavily L. coelenteratus 
and L. imperfectus 
3, Spicules 0.01—0.02; double gut loop |, 
L. dubius 

| Spicules 0.02-0.04; simple gut loop 
L. rufus 


Leptoclinides reticulatus (Siuiter). Kott, 1962: 

285 and synonymy. 

Didemnmun retieulanimn Smiter, 1909: 60. 
New Record: Tipata Reel. Previous 
Records: Old. (Noosa to Mackay, Heron H, 
Low Is.)—Hastings 1931: Kolt. 1962, New 
Zealand (North 1.)—Michaelsen 1924, 
Japan—Oka 1927; Tokioka 1953a, 1953b. 
Indonesia —Sluiter 1909, ?Philippines- Van 
Name 1918. Indian Ocean (Ceylon) —Herd- 
man 1906. 


FIG. 26 


Descriplion; Young colonies were taken invest- 
ing Microcosmus squamiger and Pyura irregu- 
laris. Frequent common cloacal openings are 
scattered over The surface. There is à super- 
fictal layer of bladder cells with. orange and 
black pigment in stellate cells forming streaks 
on the surface. Spicules are present benenth 
this superficial layer and are reduced in den- 
sity toward the base of the colony. The spi- 
pules sre sicllate with about 7 conical rays in 
optical transverse section and from 0,03 to 
NOS mm in optical section, 

The primary cloacal canals are deep, but in 

these specimens do not extend posterior to the 
gooids. The zooids are small with the usuul 
4 rows of stigmata and a large posteriorly 
dirceted atrial siphon. There are 4 testis lobes 
and 44 coils of the vas deferens. 
Remarks! This is the most southerly record For 
this conspicuous and widespread species, dis- 
tinguished by its unique stellate pigment cells 
which form the characteristic “tigertike” mark- 
ings on the surface, 


Didemnum lambitum (Sluiter). Kött, 1962: 317 

and synonymy, 1971: 19. 

Didemnoides lumbitum Sluiter, 1900, 18 
New Record: Aldinga "drop off. Previous 
Recordsi N.S.W.-. Kat 1954, 1962, New 
Zealand (Chatham T.. North I. South [,)— 
Sluiter (1900; Michaclsen. 1924; Kou 1971: 
and unpublished records from Otago (coll 
R. Crump) and Stewart I, (coll. 4. Batham). 


Descripiion: Two clavate lobes arise from a 
common base, Maximum diameter 1.5 em 
and maximum height 3.0 em. There are traces 
of orange pigment in the surface lest, but no 
superfictal layer of bladder cells. There is a 
laver of spicules in the surface test which 
ceases abruptly at ocsophageal level Thin 
layers of spicules line the common cloacal 
canal. Spicules are absent at the abdominal 
level of the zoaids, und in the centrul test core. 
They are 0.01 to 0.05 mm and stellate, Ter- 
minal cloacal aperture opens into the charac- 
teristie common cloacal cavity surrounding the 
central core of test. Zooids are small aad 
crowded in the surface layer of test, “The atrial 
aperture is wide and open, There are 8! coils 
of the vas deferens around a single testis lobe. 


Didemnum patulum (Herdman), 

Leptaclinum potulim Herdman, 1899: 97, 
New Record: Aldinga. Previous Records: 
Vic, (Port Phillip Bay)—unpublished record 
N.S.W. (Port Jackson) Herdman 1899. 

FIG. 27 
Descriplion: Tough, investing colonies. In 
preservative the specimens are white with grey 
streaks and blatehes formed by patches of stel- 
late pigment cells in the surface test, especially 
iw the région of the commun cloacal canals. 
The surface of the colony is marked off into 
slightly. raised rounded areas where solid pil- 
lars of test traverse the common cloacal cavity. 
Zoeids are embedded in the periphery of these 
pillars of test and open to the surface around 
the raised ares, “Whe cloacal cavity is thoracic. 
The surface layer of test is especially thick and 
the zooids huve especially long and musculur 
branchial siphons which estend through this 
surface layer of test. Spicules often form a 
plug inside the branchial siphon—possibly 
caused when the superficial layer of test is 
pulled down into the aperture as it is retracted 
into the surface of the test. The branchial 
siphon is almost the same length as the rest of 
the thorax. The atrial opening is wide, expos- 
ing a part of the dorsal surface of the branchial 
suc, The anterior border of the atrial opening 
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is produced into a narrow pointed languen 
sometimes bidentate at the tip. "There are con- 
spicuous circular muscles in the branchial 
siphon, in addition to the usual longitudinal 
muscles that extend down the length of the 
thorax and into the test to form a short retrac- 
tor muscle. The abdomen, of the usual form 
l'or this genus, is especially small. Oesophageal 
buds are prescrit hut rhe gonads are not mature. 


Remarks: The grey veins in the surface identify 
this specimen with Herdman's species. The 
long branchial siphon and atrial lip are also 
distinctive. The species is especially common 
in Port Phillip Bay, but is not common in St. 
Vincent Gulf The species also strongly 
resembles D. ;ubalatym: Sluiter from the East 
Indies and Aru I. (sec Sluiter 1913; Kott 1962). 


Didemnum moseleyi (Herdman). Van Name, 
1918: ISL. Tokioka, 1955a: 212: 1955h: 
44; 1959: 226; 1961; 106. Kom 1957b: 
136: 1962: 328 and synonymy. Eldredge. 
1967; 211, 

Leproclinitt moselevé Herdman, 1886: 272. 

fupreclinien incanum Herdman, (bag 90, 

Herdman E Riddell, (813) 888. 
New Records: Cioose |, Carickalinga Head. 
West |. Previous Records: W, Aust, Rott- 
nest L, Point Peron, Trigg L}. S. Aust. 
(Reevesby L}. Vic. (Balnarring Beach )— 
Kott 1962. Tas (Spring Bay, Maria Lp. 
N.S,W, (Port Jackson, Port Stephens, Coffs 
Hatbour)—Herdman 11899: Kott t962. 
Indiun Ocean {Southern Arabia] —Kott 
1U57h. Indonesia (Arafura Sea)—Sluiter 
19/9, 1913; Tokioka 1955a. Pacific Ocean 
(Patau ls, New Caledonia, Philippines. 
Hawallan ds, Marshall Is.) —Herdman 
18862 Man Name 1918; Tokioka 19556, 
1961; Eldreduc | 967. 


FIG, 28 


Deseripiion; Investing sheets, There is a very 
thin layer of surface test which is often raised 
into spicule-filled conical papillac between the 
branchial apertures, The cloacal cavity is 
thoracic and the thoraces of zooids are 
enclosed in an independent test sheath. The 
atrial opening is wide, in all cases exposing the 
branchial sac to the cloacal canal, Spicules are 
0,02 to 0.04 mm in diameter with no more than 
10 pointed rays in optical transverse section 
and are densely distributed throughout. Zooids 
are colourless. ‘They are minute, the branchial 
sac especially small with four rows of only f 
stigmata. The vas deferens coils 6! times 
around a single undivided testis follicle, In the 


specimens from West I and Carickalinga Head 
there is a small lateral organ opposite the last 
two tows Of matt. 


Remurks: Eldredge {1967}, discussing the 
difficulties in distinguishing between the present 
species and D. candidum, has suggested that in 
D, cundidum the surface test is always smooth. 
the atrial aperture t uw small slit and lateral 
organs are always absent. He has not been 
able to confirm the presence of larger numbers 
of vas deferens coils for D. candidum (Kott 
1962) nor is the condition of any of these 
characters constant in specimens previously 
ascribed to the species, Only the regularly 
stellate spicules and dark pigmented zooids of 
the present specimens appear to distinguish 
them from D. movelevi which has a variety of 
diferent types of spicules. 


Didemnum candidum Savigny, 1816; 194, 
Michaelsen, 1924: 358 and synonymy. 
Van Name, 1945: 83, Hastings, 1931: 94, 
Brewin, 1946: 98; 19504: 55: 1950b; 
245; 1951: 104: 1952h: 188; 1956: 122; 
1957: 577; 1960 110, Tokioka, 19544: 
246; 1955a: 45. Kott, 1954- 162: 1962: 
327. Eldredge, 1967: 213. 

The above synonymy refers only to Indo- 
Pacific records. For full jist of synonyms 
see Eldredge 1967; 213. 


New Records; West T., Wright L ` Previaus 
Records: South-western Australia, Tasmania, 
north-eastern Australia. the English Channel, 
Trish Sea, West Africa, South Africa and 
East Africa, Red Sea, Mediterranean Sen 
New Zealand, west and mid-Pucilic Ocenn 
(Marshall is. and Hawaiian Is ), the Carib- 
bean and West Indies and the east coast of 
the U.S.A. Records are lacking from the 
north Pacific and west coast of Ihe American 
continent, but elsewhere the species oceurs 
widely in temperate and tropical regions. 


FIGS, 29, 30 


Description: Colonies arc Dat and investing, 
small and rounded or more extensive sheets. 
The test has dense spicules throughout. — In 
preservative the zoeids are brown and show 
through the white spicules. The common 
cloacal cavity is thoracic but extensive and 
limited only by thin layers of surface and 
slightly thicker basal test in which the abdo- 
mina of the zooids are embedded, Thoraces 
cross the common cloacal cavity in an indepen- 
dent sheath of test, Spicules are dense through- 
Out. They are 0.02 to 0.03 mm in diameter 
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and demonstrate the same range in form pre-almost cylindrical marginal rims stiffened by 
viously described for this species with up to 15the dense spicules enclosed in the test. Zooids 
or more rays in optical transverse section. Con-are very small. There are d rows of about 8 
spicuous common cloacal apertures present onstigmata. No gonads were distinguished in the 
the surface are surrounded by protuberant,present colonies. 
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Remarks; The present colonial] systems are 
typical of the species although no gonads 
appeared to he mature, Ir was not possible to 
confirm Eldredge's observations concerning the 
slit-like atrial opening as in the extended 
znuids of the present colonies, these were wide 
open, exposing a great part of the dorsal aspect 
of the branchial sac. The vartety of spicules. 
therefore, remain the principal distinguishing 
character for this species. Carlisle (1954) has 
churacterised specimens of D, candidu 
Savigny From the North Sea, the English Chan- 
nel. north-west Africa, the Medilerrancan and 
the Red Sea (type locality) by the absence of 
the third adhesive papilla in the larvae, and 
Lafargue (1968) confirms the condition fur 
specimens from the French coast, The speci- 
mens agree in all other respects with those des- 
cribed from New Zealand, Australia, Malaysia, 
Japan and the Atlantic coast of America. 
Carlisle concludes, therefore, that: “D. cundi- 
dum is à tropical and temperate species extend- 
ing from the West Indies to the East Indies, 
New Zealand and Japan”. 


However, later workers have not observed 
the universal absence of a third adhesive papilla 
in luryae from these localities, while there are 
the usual three larval papillae in Australian. 
New Zealand and Japanese specimens. It is 
possible, therefore. that two separate specics 
are involved. 


Polysyncraton orbiculum Koti, 1962; 300. 
New Record; Rapid Head. Previous 
Records: W. Aust. ( Rottnest II S. Aust. 
(Por Noarlunga)—Kott 1962. 


Description". The preserved colony is light 
pinkish brown, owing to the darkly pigmented 
vooids seen through the single layer of spicules 
present in the thin surface test. The dark 
coloured zooids are also seen through the 
hranchial openings clearly marked on the sur- 
face text. There are the usual vesicular cells 
arranged in a complete circle around the 
branchial openings, and interrupting rhe other- 
wise even distribution of the spicules in the 
surface test. There is an extensive thoracic 


Figs. 24, 15, Leptoctinides kingi, 


cloacal cavity, crossed by the thoraces of the 
zoulds, euch with a discrete ventral sheath of 
fest. There is a lateral organ about halfway 
down the thoracic test sheath, The zooids are 
small. with 4 rows of stigmata. There is a long 
retractor muscle, These specimens conform 
with those described previously (Kott 1962) 
in all respects; however, the gonads are not 
mature in the present zooids. 

Remarks: The condition of the cloacal cavity, 
the dark pigmented zooids, the rather large stel- 
late spieules and the unique, large transparent 
vesicles in regular circles im the surface, 
together, characterise the species. 


Echinoclinum verrilli Van Name, 1902: 2372, 
Kou. 1962: 312 and synonymy, 
Diplosoma  VlLissocfinum) verrilli, Eldredge 
19657: 242. 

New Records; Haller Cove. The species 
has been observed investing the underside of 
rocks ai 4 depth of 5—20 in at many loca- 
Dons in Sr, Vincent Gulf where conditions 
are quiet. The colonics ure so fragile, how- 
ever. that they usually break up when 
removed (S. Shepherd, pers. comm.) Pre- 
vious Records: Vas, (West Coast) —Kot 
1954. America (West Indies, Florida)— 
Van Name 1902, 1945; Hartmeyer, 199— 
1]: Plough & Jones 1937. Alrica (Accra) 
—Millir 1953. Japan ISagami Bay)—- 
ToKioka 1958. 
FIGS. 31-35 
Description: Living colony soft, white, jelly- 
like. In preservative the present colony is deli- 
cate and soft. It appears to be investing but is, 
unfortunately, damaged and its exact form 
could not be determined. Spicules are mostly 
6-rayed. but there are also spicules with 4 and 
with 3 rays. They form a dense spiny, tough 
capsule around the abdomina of the zaojds but 
are sparse in the remainder of thé colony- 

Zooids are arranged. more or less in the double 

rows previously described (Van Name 1945) 

although common cloacal openings were not 

deiecled. The cloacal canals spread oit 
beneath the zonids which are retained m the 


(Upper St. Vincent Gulf, 10-12 m), Fig. 24.—Spicules. Fig. 25. 


Thorax, diagrammatic, showing mus- 


rough coast, 10 m), Fig, 29 —Dispram of colony 


Gut loop. 
Fig. 26. Leprtoclinides: reticulatus, (West I, under boulder), Spicules, 
Fig. 27 Didemnum parli, (Aldinga “dropoff”. 2-8 m). 

culnture 
Fig. 28 Didemnum moseleyi. (Carickalinga Head, 5-6 m), Spicules. 
Figs, 29, 30, Didemnnm candidum. (Wright Ta 

Fig 30 —Spicules. 
Figs, 31-35. 


Echinaoclinum: verilli. (Hallet Cove. 8 m). Fig. 31. Spicules Figs. 37, 33, 34.—Larvae 


of inereasing maturily, Fig, 35,—Matute anterior ampullae of larvac. 
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surface test, ` Zookis ure small with Jupe 
lateral organs on each side of the thorax. 


Larvae nre large with a short tail which. 
when extended, is only hall the total length of 
the lurva. There is a lurge ocellus and an oto- 
lith. At least one precocious bud is present 
although the exact number is obscured by the 
layer of spherical to oval granulate bodies that 
extend around the posterior half of the body of 
the larva. 


Anteriorly there wre the usual three adhesive 
papillae in the median line and 14 ampullae 
from the !meral lines on either side of the 
suckers. Initially these lateral ampullae are 
very small and sessile. Subsequently they 
increase in size und become “tear-drop” in 
shape supported by very narrow stalks from 
the lateral line. 


Remarks M ds unfortunate that the present 
colony is so damaged that its shape cannot be 
discerned. Although previously | described 
specimens have been clavate (Kott 1954, Van 
Name [945) the present damaged colony ts 
investing and living colones have been 
observed investing the under-surface of rocks, 
It is possible therefore that two distinet species 
may be Involved, characterised by a difference 
um the consistency of the test and in the shape 
of the colony. 


‘Lie soft nature of the colony and its lèn- 
dency to break up has probably been the canse 
of the lack of records of rhis form, whieh is 
reported as common in St. Vincent Gulf. 


Eldredge (1967) has suggested that the 
genus is synonymous with Diplosoma ie: 
clin), due to the similarity of the cloacal 
systems and. the fact that tetrahedral spicules 
are not unique in the family Didemnidae, 
Eldredge's contention cannot be maintained, 
The common eloucal cavity in the two genera 
is extensive und extends posterior to the zooids 
which remain connected to the basul test by 
strands of test, However, the cloacal system 
in Echinoclinum differs from that in Diplosoma 
(Lissocliniun) in the absence ol the secondary 
cloacal spaces around the thoraces of the zooids 
which remain connected to and in the surface 
test in continuous rows. In Diplosoma (Liese, 
clinuar) the secondary cloacal spaces separate 
cither the thoraces, or the whole zooids, from 
one another, Further, the spicules in Echino- 
clinum are very much larger (9,05-0.1 mm) 
than those generally found in other genera of 
the family and, in addition co rheir unusual 
form and size, their distribution in the coluny 


differs entirely from other venera of the 
Didemnidac. The capsules formed around the 
zuotds by ihe spicules are reminiscent ol ihe 
capsules formed in Cysrodyres spp. and in no 
other venus ot the Didemnidae do the spicules 
remain im such an intimate relationship with 
the zuond. 

The genus is further distinguished by a 
unique larval form with a multipheity of 
narrow-slulked epidermal ampullae and preco- 
cious buds. The larvae of P, aspiculaium and 
D, (Lissoclinum) spp. show a similar. marked 
increase in the number of lateral ampulhic, The 
ampullie in Echinoclinum are unique, how- 
ever, in their distinet "tear-drop" shape, their 
narrow stalks and their diserete origin From the 
lateral line without subsequent subdivision. 
Precocious budding generally occurs in the 
larvae of Diplosoma spp. and in D. r£issa- 
clinum) spp. However. it alsa occurs in 
Didemaum (D, pyeudodiplosomu- Kott 1962, 
and D. terneranunt—Kore [966]. and in Poly- 
svecraton CP; aspicilatim—WKotr 1962) so can- 
not be considered characteristic of any single 
genus. 

The gcanular bodies present in the larval test 
are indeed similar ro those found in D. 1 Lévsa- 
clinumi fragile—Eldredge 1967 and D. | Lisso- 
clinim) ostrearium— Kou 1962, They do not 
take up huematoxylin stains (Eldredge 19671 
and thus do nat appear to be calcarcous spi- 
cules nor their precursors. as Kott (1962] had 
suggested. However, despite the relationship 
with D. ( Lissocliium? indicated by these 
enclosed granules. the genus is distinct [rom 
ether genera in the Didemnidae und entirely 
justifies Hs taxonomie position as a monotypic 
genus in that family. 


Didemnum sp. 

Record: West I, (near Penguin. Rock). 
Description: Living colony “yellow, crustase". 
In preservative the investing colony is a light 
fawn colour. There are common cloacal aper: 
tures with large spieule-filled lips scattered over 
the surfuce of the colony. Zooids are suspended 
between the basal and surface layers of test 
by connecting columns of test in which the 
abdomina are embedded in clumps, although 
the zooids are separated from one unother in 
their own discrete sheath of test, open to thc 
vommon cloacal cavity on the dorsum. Stellate 
spicules are thick throughout the test. The 
branchial siphons are Carly tong with distinct 
circular muscles, There are large oval lateral 
organs on either side of the thorax. There are 
four rows of stigmata 
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Remarks: The gonads are not developed. and 
à definitive identification of the genus is there- 
fore not possible. The condition of the colony 
with a well developed posterior abdominal 
cloacal canal is reminiscent of cerluin species 
of Didemnrum, 


Suborder PHLEBOBRANCHIA 
Family CORELLIDAE 
Subfamily RlloposoMaATINAE 


Rhodnsoma turcicum (Savigny). Kotr, 1952: 
317 and synonymy. Tokioka, 1952: 111; 
195328: 230, 

Phalhisia ugin dra Savigny, [816z (02, 

Rhatoxoma  papillusum. Van Name, 1918: 

113 and synonymy. Haruneyer. 1919: 95, 
New Record: Hallett Cove, Previous 
Records; N.W. Aust. (Cape Jaubert) —Hart- 
meyer 1919. S. Aust. (Port. Noaurlunga. 
Old.—Kon 1952. Indonesia—Sluiter. 1904; 
(Aralura Sea)— Tokioka 1952, Indian Ocean 
(Ceylon)—Herdman 1906, Pacific Ocean 
( Philippines. California Van Name 1918, 


1945; (Chile1—Traustedt — 1882, — 15835; 
(China)—Stimpson 1855; i(lapan)—Oka 
1327; Hartmeyer 1906; Tokioka 1953a. 
Red Sea—Ehrenberg 1828, Mediterranean 


—Lacaze-Diihiers 1865. The species is also 
recorded) from the Caribbean region. (Van 
Name 1945) 


Remarks: Nothing further eun be added to the 
description. of this cosmopolitan but rare 
species. Ji is never taken in large numbers, 
nor is it taken very offen, The species is, 
however, nol inconspicuous, Tt is probable 
that, with its highly developed closing mecha- 
nism. it may exhibit a high degree of vivipary. 
In which case it is probable that relatively few 
larvae are incubated, and that the free-swim- 
ming time of larvae is short. “he dispersal ol 
larvae could be. therefore, limited, and the 
survival of thc apparently small populations of 
the species enhanced by larval settlement close 
to the parent zooids, The species has been 
taken from a wide variety of depths. Unfor- 
tunately, little is known of the current condi- 
tions at locations from which the species has 
been taken, but it is possible that it favours 
less turbulent conditions where there is minimal 
current flow so that the larvac would be even 
lest exposed to dispersal, 


Only a single specimen ts present in this gol- 
lection. 


IE 
E 


Subfamily COREELINAE 


Corella cumyota Traustedt, (882; 271, Kotl, 
1969; 84 und synonymy; 1971-7 20 
New Records; Hallett Cove, King Reach. 
Previous Recordsi W. Aust, (Trigg 1.)— 
Kon 1952 Vic, (Balnarring Beach, Franks- 
ton) —Kott 1952 Millar 1966, Tas, 
(D'Entrecasieaux Channel), New Zealand 
(North and South 1s.)—Sluiter | 898: 
Michielsen 1922; Brewin 1946. 1948, 19503. 
1957. 1960. South Africu—-Stuiter 1 898; 
Michaelsen 1915; Millar 1955, 1962. The 
species also has a wide circumpolar distrihu- 
tion in the Antarctic (Kott 1969), 
FIG. 36 
Leseripiion; The living specimens were noted 
as transparent amd no colour was recorded. 
There are both separate individuals and indi- 
viduals agereguted together more or less in a 
line. Zooids are generally fixed to one another 
or to the substrate by almost the whole of the 
right side, The test is thick, gelatinous and 
semi-transparent. On the right side of the 
body where it is fixed to the substrate the 
body wall is especially’ thin and there are no 
intiscles except those which radiate a short dis- 
tance from the branchial siphon. On the upper 


or left side of the body there are mostly trans- 


verse muscles branching and ramilying and 
some short and more regular transverse muscles 
in a single row extending around the ventral 
border. The branchial siphon is terminal and 
on a short cylindrical siphon. The atrial aper- 
ture js sessile and from the posterior third of 
the dorsal border, The branchial sac, gut and 
gonads are of the usual form characteristic of 
the genus. 

Remurks: These specimens do not differ in uny 
way from other specimens of this ubiquitous 
species which has been recorded in very large 
numbers from open sea locations in eircum- 
polar waters of the Antarctic and the sub- 
Anturetic (Kot 1969, 1971). The northern 
extent of the recorded range is at Trigg I, 
{Kott 1962) on the western coast of Australia, 
hut the species has not been taken on the 
eastern coast of the Australian mainland: the 
most easterly record on the Australian cuast is 
at Frankston in Victoria (Millar 1966), 


Family ASCIDIIDAE 
Phallusia depressiuscula (Heller), Kou, 1972: 
8 and synonymy. 
Ascidia depressiuseula Heller, 1878: = Herd- 
man, 1906: 305. 
Ascidia julinéa, Masseur, 1967; 129. 


24 PATRICIA KOLT 


New Records: ‘Tapley Shoal. off Port 
Gawler, off Grange, off West Beach, Hallett 
Cove, off Port Stanvac, Wright [Previous 
Records: W, Ausl. (N.W. Aust. Shark Bay, 
Fremantle)—Hartmever 1919; Michielsen & 
Hartmeyer 1928; Millar 1963. N.S.W- 
(Port Jackson)— Herdmün  1!899. Old. 
(Great Barrier Reef)—Hustings 1931; Kott 
1952, 1966. Bass Strait (Enst Moncoeur I.) 
—Herdmian 1882. Pacific íPhilippines, 
Palao Is. New Caledonig)— Van Name 
[913; Tokioka 1950: Vasseur 1967, Indo- 
Malaya (Ceylon, Indonesia, Arafura Sea)— 
Heller 1878; Herdman 1906; Sluiter 1919: 
Tokioka 1952, The species is known inter- 
tidally and to 52 m. 


Description: Living specimens from off Hallett 
Cove are noted as large, white or transparent, 
and common on sandy bottom, Many living 
specimens. however, ure bluish, with black and 
yellow markings. The preserved specimens 
may be whitish, or blackish grey and may have 
black spots in the surface tesi, The test is 
thick and firm, smooth on the surface with 
rounded ridges and swellings, The individuals 
reach a large size. ‘The present specimens 
exhibit the range of variation described by Kott 
(1966) for the species, 


Remurks: The relationship of Phallusia julinea 
Sluiter 1o the present species remains in doubt, 
The specimens in the present collection have 
ihe atrial aperture from the anterior third of 
the body while specimens of H julinea have 
been distinguished by the position of the atrial 
aperture from the posterior third of the body. 


Ascidiq sydneyensis Stimpson (?part), 1885: 
387, Kott, 1972 and synonymy. 


New Records; Tapicy Shoal. Hallett Cove, 
Port Noarlunga, Wright 1, Previous Records: 
W, Aust [Cape Jaubert to Albany )—Hart- 
meyer 1919; Michaelsen & Hartmeyer 1928; 
Millar 1963. S, Aust. (Victor Harbor, Port 
Noarlunga). Vic, (Ralnarring Beach, Point 
Leo, Port Phillip Bay}—Kott 1952; Millar 
1960; 1963; 1966, ‘Tas. (Spring Bay). 
N.S.W, (Port Jackson)—Stimpson 1855; 
Herdman 1882, 1899, Qld. (Caloundra to 
Townsville)—Schmeltz 1879; Koit 1962, 
1966, Indonesia {Arafura Sca)—Sluiter 
(886, 1904; Tokioka 1952. Pacific Ocean— 
Trausiedt 1835; (Palao I., New Caledonia) 
—Tokiokw 1950; Vasseur 1967, Japan— 


Hurimeyer 1906, Tokioka 
Indian Ocean (Seychelles) — Michaelsen 
1918; (Zsnzibari—Traustedt & Weltner 
IRO4; (East. Africu)—Millar 1956. South 
Africa—Heller 1878; Hurtmeyer 1911, 
19) 3; Sluiter 1898: Millar 1955, 1962. The 
species is also recorded from the Caribbean 
region (Van Name 145). [tis taken inter- 
tidally and to MI m, 


19533, 1954b. 


FIGS, 37, 38 


Description; Vhe living specimens are lrans- 
parent und Heaby. The largest specimens in 
the present collection are 20 cm long und 12 
em wide, The test is thin, but firm and tough, 
and im larger specimens slightly leathery. 
There is sometimes. especially on the larger 
specimens, a very sparse encrustation of weed 
and worm tubes. Both the branchial and atrial 
apertures ore on short cylindrical siphons and 
are usually about hulf the body length distant 
[rom one another. Specimens may be fixed ta 
the substrate by the posterior, ventral, or left 
side of the body. The branchial siphon is 
turned away From the atrial siphon to varying 
extents. There is a row of short transverse 
muscle bands around the dorsal and ventral 
borders of the tight side of the body, The gut 
is always filled with mud, which appears to 
accumulate during the life of the individual 
until in larger specimens the gut is so swollen 
with mud that the branchial sac is occluded 
und confined ta a small arca to the right and 
dorsal te the mud-filled gut, This mud hegins 
to collect, in smaller specimens, in the descend- 
ing limb of the primary gut loop, beyond the 
slomach, and it extends from there into the 
rectum and continues to accumulate in these 
sections of the intestine. 


Remarks: The physiological significance of the 
mud-filled gut which appears to be characteris- 
tic of this species is not known. It has been 
noted in specimens from all parts of the Paci- 
fic. Abbott (pers. comm, 1955) noted that it 
appears to be associated with the termination 
of the typholosole qt the top of the gut swelling 
instead of extending further down the intestine. 
The stomach appears to be free from the mud 
accumulation, but distal to the stomach the gut 
becomes so distended and the whole body 
inside the test becomes so compressed by it 
that il is difficult to imagine normal feeding 
and respiratory functions proceeding. Some 
of the mud must be lost through the armis amd 
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Fig. 36. Curella eumyota. (Hallett Cove, 25 m). Individual removed from test. 

Figs. 37, 38. Ascidia sydneyensis. Fig, 37-—Individual from Tapley Shoal, 13 m. Fig. 38.—Individual 
from Wright I., 10 m. 

Figs, 39, 40. Ascidia gemmata, (Upper St. Vincent Gulf. 10-12 mj. Fig. 39. -Individual removed 
from test. Fig. 40.—Diagrammatic section through branchial papillae, 

Figs. 41—43. Ascidia thompsoni. Fig. 41.—Dorsal lamina. Fig, 42.— Individual removed from test 
(Carickalinga Head, 5-6 m), Fig. 43.—Individual in test (off West Beach, 8 m). 

Figs. 4^ 45. Ascidia aclara. (Off Seacliff, 16 m). Fig. 44. — Whole individual. Fig. 45.— Individual 
removed from test. 
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atrial opening and until observations are made 
on living specimens. it must be assumed that 
the property of the distal part of the gut to dis- 
tend ilsell in this way is characteristic of the 
species and results in the accumulations of gut 


contents at a greater rate than they are 
removed from the body. 
Ascidia gemmata Sluiter, L895: 177. Kou, 


1965; 296 and synonymy. Tokioka, 1967- 
140, 

New Recerdy: Upper St. Vincent Gulf, off 
Port Gawler. off Glenelg. Previous Record: 
W. Aust. (Cape Jaubert to Albany |]—Hart- 
meyer 1919: Michaelsen & Hartmeyer 1928: 
Koit 1952. Vic. (Port Phillip Bay]—Kolt 
1952; Millar 1966. N.S.W. (Port Jackson, 
Actuwarra)—Herdman 1899; Kott 1952. 
Qld. (Hervey Bay)—Kon 1966. Indo- 
Paese (Indonesia}—Sluiter 1904; Tokioka 
1952; [Palao [s., New Caledonia, Marianas 
Is.. Caroline Is. Wake Is.}—Tokioka 1950, 

I961. 1967. 

FIGS. 39. 40 

Deseripiion: Externally the test is fairly thin 
and flaccid and is slightly irregular, The bran- 
chial aperture is terminal on a short cylindrical 
siphon, The atrial aperture is on a similar 
but generally shorter siphon fron) the antero- 
dorsal aspect of the body. Both siphons are 
regularly grooved externally along their length, 
Individuals ure attached by almost the whole of 
the left side. Enternally the atrial siphon arises 
from half way dewn the body and is especially 
long. The branchial siphon as alsa long inter- 
nally, There are circular and longitudinal 
muscles around both the siphons and these 
extend only a short distance posterior to the 
siphons on the left side of the body where 
there is nu musculature, On the right side of 
the hody the longitudinal oruscles from ihe 
siphons mingle with the irregular meshwork of 
muscles which occupy the whole body wall on 
the right side. There is only a very narrow 
prebranchial area terminated anteriorly by very 
numerous branchial tentacles, and covered with 
minute papillae. The dorsal tubercle is u 
fairly large circular cushion with a U-shaped 
slit turned to the right and with the pos- 
terior horn turned in, The pentuübercular 
alea is shallow and is completely filled by 
ihe dorsal tubercle. The dorsal lamina is 
a broad, single membrane, strongly ribbed 
on both sides. The ribs of the dorsal 
lamina extend into pointed languets on the 
free margin, There is a long neural gland 
almost one-third of the body distant from the 


dorsal tubercle. The branchial sac is simply 
folded between each fonyitudiqul vessel amt 
has 4 to 8 stigmata in each mesh, There are 
large spatulate papillae al the junctions of the 
longitudinal and transverse vessel and these are 
expanded into rounded expansions on either 
side of their base, The gut forms a deep 
double loop enclosing the gonads in the pri- 
mary loop. The pole of the gut loop in the 
large specimens available in this collection does 
not catend anterior to the buse of the atrial 
siphon and is level with the anus, There ts. 
hawever, some variation accerding to the size 
of the specimens and jn smaller specimens 
(Michaelsen & Hartmeyer 1928; Millar [966) 
the gut loop extends anterior to the atrial 
siphon und occupies u relatively larger portion 
of the left side. 


Remarks: This species hus been recorded often 
from) locations around Australia extending 
north if Indonesia and into the Pacific 
(Tokioka. 1967). The species is distinguished 
by the absence of intermediate papillac in the 
branchial sac. hy the heavily ribbed broad dor- 
sal lamina, and by the origin of the atrial 
siphon from the middle of the body. Although 
in rhe present specimens the atrial siphon as 
long and directed anteriorly, in specimens pre- 
viously described there is a greal variation 
hoth in the length uf the atrial siphon and in its 
orientation ( Michaelsen & Hartmeyer 1928). 
Specimens have been deseribed with sessile ex- 
ternal apertures und it is probable that the pre- 
sent specimens with short grooved cylinders 
represent more mature individuals. Externally 
the species resembles both A. svdueyensis and 
A. thompsoni and it is probable that in all 
these species the test is firmer and relatively 
thicker und the external siphons less evident 
in the younger specimens, while in older speci- 
mens the test becomes rougher externally and 
less transparent, and the external siphons deve- 
lop as short grooved cylinders. The body mus- 
culature, concentrated on the right and on the 
siphons, is so arranged that the left side, fixed 
(6 the substrate, does not contract over the 
voluminous gut. In these species the gut eceu- 
pies a relatively smaller proportion of the body 
wall as the individual increases in size. In A. 
gemmata growth appears Lo increase the pro- 
portion of the body anterior to the gut, and 
although the point of origin of the atrial 
siphon remains about onc halt to two thirds 
of the distance down the body. the gut does 
not appear t0 increase in sive at the same rate 
as the rest of the body. The orientation of 
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the rectum and the curvature of the gut loop is 
therefore reduced as growth proceeds. It is 
also possible that this differential growth causes 
the variations that have been observed in the 
length and orientation of the atrial siphon, 
although this may also be affected by the orien- 
tation. of the body on the substrate, 


Axeidia malacca  ausituliensis | Hartmever, 
|9 28, resembles the present species in the pre- 
senge of à hroad ribbed dorsal lamina with the 
Iree margin. produced into pointed projections 
corresponding to the ribs, However. the spe- 
cies is distinguished by the specially long exter- 
nal siphons. by the dorsal ganglion which is 
only onc-ninth to ohe-thirleenth. of the body 
length from the vorsal tubercle, and by the 
small stumpy cone-like branchial papillae as 
opposed to tbe spatulure papillae of A. gem 
maa Hurtmeyer's. subspecies wis recorded 
fram a seasonally hrackish: environment in 
Freshwater Bay, a considerable distance up the 
Swan River estuary from Fremantle Harbour 
and he regurded it as an isolated endemic spe- 
cies, 


Ascidia thompsoni Kott. 1952: 312. 


New Records; Off West Beach. Halet Cove, 
Calickalinea Head, Previews Records: Tas. 
(Great Taylor Bay i—-Kott 1952. 


FIGS. 41-43 


Descriptio: In smaller specimens the test is 
firm and almost glassy and transparent. Ante- 
niorly, expanded terminal ampullac of the test 
vessels are clearly visible through the test. Indi- 
viduals from 2 to 7 cm long are available in 
the present collection, Both apertures are 
sessile. the branchial aperture terminal and the 
atrial aperture two-thirds of the distance 
down the dorsul surface. Most individuals 
are firmly fixed by the whole of the left side, 
however the apecimen from Carickalinea Head 
is fixed posteriorly. The body musculature is 
present only on the nght side, consisting of a 
mesh of sransverse and longitudinal vessels 
Internally the atrial aperture is on 3 siphon of 
variable length rising oppesite. anterior or pos- 
terior tO the external opening. The atrial 
siphon shows the same variations in length and 
orientation as have been described previously 
for A. gemina (Michaelson E Hartmeyer 
1928; Millar 1966). Both siphons are well 
equipped with circular and longitudinal 
muscles, There arc about 40 branchial ten- 
lacles, a papillated prehranchia] area. a shallow 
peritubercular area completely filled by the 
dorsal tubercle which generally has a simple 


U-shaped opening. In an especially large and 
opaque specimen from West Beach (at 8 m) 
Ihere is a second opening to the right ol the 
larger U-shaped opening. The dorsal ganglion 
is about half the hody distant from the darsal 
tubercle. The dorsal lamina is n wide mem- 
brane, double for about one-sixth of its length, 
The right section of the double membrane is 
plain, the left section is ribbed un the left. For 
the remainder of its length the dorsal lamina 
is a single membrane ribbed on the left side, 
although these ribs do not extend to the outer 
margin o! the membrane. There are minute 
and irregular papilla-lhke expansions from the 
free border of the membrane in its posterior 
extent. Intermediate branchial papillae are 
generally present, especially in the posterior 
part of the branchial sac. The intermediate 
hranchial papillae are half the size of the pri- 
Maty papillae, amd both are pointed. ‘The sut 
is voluminous and forms a deep double loop 
which varies slightly in relation to the atrial 
siphon as the individual grows, us in A. geni- 
ite, 


Remarks: Ihe double dorsal lumina with 
slightly irregular membranous border pos- 
teriorly and the form of the intermediate and 
primary branchial papillae distinguish this spe- 
vies from the very similar A. gerrmata with 
which its geographic runge overlaps. The origin 
and the variable orientation of the atrial siphon 
are shared by the two species, and in both, 
owing to differential growth of the body, the 
gut loop is confined to the posterior half of the 
left side in larger specimens, Tt is of consider- 
able interest that the present species has been 
recorded only from fairly sheltered coastal 
environments (subject however ta some wave 
acteon] in the present collections, while 4, 
genua was taken only from Offshore Benthic 
locations subject to currents in middle and 
upper St. Vincent Gulf 


Ascidia aclara Kotl, 1952: 309. Millar, 1963: 
721; 
New Record: Of Seacliff. — Previous 
Records: Vic. (Lakes Entrance, Port Phillip 
Bay)—Kott 1952; Millar 1963. Od. 
(Moreton Bay)—unpublished records, 
FIGS. 44, 45 


Description; There are two specimens in the 
present collection, maximum length 17 em and 
10 em high. The body is slightly dorso-ven- 
trally flattened. The test is rigid and encrusted 
with sand. and shell particles and is produced 
into two rigid cylindrical tubes from around 
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the branchial and atrial apertures at the anterior 
end of the dorsal surface and from about onc- 
third of the distance ulong the dorsal surface 
respectively, The apertures are completely 
sessile und lie at the base of these tuhes, The 
hody mmseulature, within this rigid test, is 
reduced to strong bands across the dorsal sur- 
face posterior to the atrial aperture and 
between the atrial and branchial apertures. 
Internally the specimens are exactly as pre- 
viously described with the branchial sac form- 
ing a fold across the dorsal tubercle. The gut 
forms the usual simple open Joop, opening 
adjacent to the atrial uperture. 


Remarks; This unusual species appears to be 
highly specialised for an existence on a sandy 
bottom, with the rigid tubes extending vertically 
from the apertures forming a permanently open 
channel through the layer of sand jo which 
the species is probably buried. It is probable 
that the immediate environment outside the 
apertures is modified by these permanently 
open chambers to facilitate a less interrupted 
feeding process and confer distinct ndvantages 
In locations where steady flowing currents and 
absence of sedimentation pertain, The species 
is alsa of considerable interest in that ils 
records are confined to the semi-enclosed 
waters indicated above. TL is possible that 
there Is a Wider, more continuous distribution 
on the continental shelf or, alternatively. that it 
represents a relict population of a species which 
once hud such a continuous distribution on the 
open coast, 


Suhorder STOLIDOBR ANCHIA 
Family STYELIDAE 
Subfamily POLYZOINAF 


Stolonlis australis 
Michaelsen & 
Kow, 1952; 253. 

New Records: Vipara Reef. Pori Noarlunga. 
Previous Records: W. Aust, (Albany)— 
Michaelsen 1927; Michaelson & Hartmeyer 
(unn Tas, {Spring Bay)—Kott 1952 

FIG, 46 


Dexeriptlon; Rounded, sandy. stalked or sessile 
individuals connected to basal stolons, Up to 
(.7 em maximum diameter. The colonies in 
the present collection are enerusting specimens 
of Pwora irregularis and Polycarpa peditricu- 
late. The apertures are both sessile on the 
upper surface. There are two folds on either 
side of the branchial sac with 6 to 9 internal 
longitudinal vessels. The gut loop is simple 


1927; 
1938: 


^02 
202, 


352 


DACT 


Michaelsen, 
Hartmever, 


and open with a gasiro-imtestinal ligument 
enclosing a rounded endoearp in the pole, The 
short stomach has about 18 Folds. It is reduced 
in diameter at either end and has a thick pyloric 
caecum uf moderate length. Gonads arc not 
mature in the present specimens und their 
arrangement coull not be determined. The 
ligaments anchoring the gut to the body wall 
extend in a row along the lateral aspect of the 
intestine. There are also large hgiments 
anchoring the stomach and the pole of the gut 
loop. 

Remarks: This species appears to he confined 
to the southern coast of Australia, but has been 
recorded only from localions away from the 
open coast. Tt is inconspicuous. however, and 
iL is possible that its occurrence in protected 
locations on the open coast has been over- 
looked. [n the absence of mature gonads the 
species miy be distinguished from dmplicarpa 
dipiveha by the low rounded branchial folds, 
the presence of a curved pyloric caecum dna 
the less developed musculature. 


Stolonica carnosa Millar, 1963: 734. 


New ` Record: Vipaa Reef, Previous 
Hecord; W. Aust- (Cottesloe), 
FIG. 47 


Description: The colony is oval, 3 em long, 2 
em wide and | cm thick and, as in the type 
specimen, has developed around an algal stem. 
The 4-obed apertures of zooids are close 
iogelher on slight swellings all around the ourer 
surface which is encrusted with sand, There 
is no sand inside the colony. Each individual 
is Jorso-ventrally fattened and most of ils left 
side is directed toward the centre of the colony. 
There ure 2 folds on each side of the branchial 
sic with internal longitudinal vessels according 
to the following formula. E OQ(514/[6)1 DL, 
There are only 5 stigmata between the endo- 
style and the ventral fold. 

The cut forms a rounded loop and the rec- 
tum turns anteriorly and dorsally at a sharp 
angle. The stomach is pyriform, narrowest at 
the cardiac end, has 15 nacrow folds and a 
very long, curved pyloric caecum in the pole 
of the put loop. There is a gastro-intestinal 
ligament and ligaments connecting the gul loop 
to the body wall as in Distomuy diptycha (sce 
Kot 1952). The anus is 2-lipped. The gonads 
are in single rows on cach side of the endo- 
style, The testes arc flask-shaped and the 
ovaries contain 3 eges of varying sizes, and a 
testis and an ovary are generally loosely asso- 
ciated so that there are 6 to 7 hermaphrodite 
gonads on each side af the body. 
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Remarks; Although in Millar's specimen the 
testes and Ovaries appeared often to be sepa- 
rate, the condition and the arrangement of the 
gonads in the present colony suggest that this 
is moie apparent than real. and may depend 
an the relative stages of development af the 
ovary 


In Millar’s specimen the stomach is folded 
internally but externally the tolls were pro- 
hubly obscured by the membrane covering 
them. The course of the rectum in the present 
specrmen also differs from Millar's specimen 
and is hent back against the gut loop, prohahly 
hy dorso-ventral flattening of the individual. 
The extent of this dorso-ventral flattening, 
therefore, is an individual, rather than a speci- 
fic. character. 


1868; 564. Kott, 
Millar, 1963: 


Dculinaria astralis Gray, 
1952: 25] and synonymy. 
73d; 1966: 369, 

New Records: West 1L (Scal Rock), Wright 
l. Previous Records: W, Aust. (Fremantle 
to Albany )—Ciray 1868; Michaelsen & Harl- 
meyer 1928: Kott 1952; Millar 1963, Vie. 
(Port Phillip Bay)—Millar 1966. 


Description: Colonies of the usual form with 
numerous zooids closely coalesced, identified 
only by the paired apertures on wart-like 
siphons from the anterior surface of each 
zamid which project slightly from the other- 
wise compact colony. The test is very brittle 
and completely (Mpregnated with sand. There 
are 4 branchial Folds on each side of the body 
with 4 to 8 longitudinal vessels on cach fold 
and about 4 between the folds, The gut loop 
is as previously described, with about [8 spiral 
folds in the stomach wail. No pyloric caecum 
has heen detected. There is an elongate gas- 
inc gland reservoir extending between the 
stomach and the intestine, There are up to 9 
long gonads on the right side of the hady, a 
lurger number than hus previously been 
recorded for this species. There is 3 single 
row of testis lobes beneath euch short ovary. 


Remarks: The species is well adapted, by its 
compacted form, far the occupation of turhu- 
lent locations arid, in fact, it has been recorded 
only from the exposed open coast, Externally 
iL resembles colonies of Polyandrocarps spp. 
from which it is readily distinguished not only 
hy the location of the gonads on one side of 
the bady, but also by the spiral course of the 
stomach folds. the presence of a rastro-intes- 
tina! reservoir and the form of tbe gut loop 


Subfamily novRYLLINAE 


WotryMoides leachi (Savigny), Michaelsen & 
Haitmeyer, 1928; 341 ant synnnymy 
Millar, 1952: 24. 1962: 177 Kott, [9527 
258, 1966: 297 
Botryllus leachii Savigny, 18107: 7. 


New Records: Tipara Reef, Port Noarlunga, 
West L, Wright l. Previews Recordi: W. 
Aust. (Geraldton to Albany) —Michaelsen & 
Hartmeyer 1923; Kat, 1952, N.S.W. (Port 
Jackson)—Herdman 1899 Qld. (Moreton 
Bav) kou 1952; (Sarina)—unpublished 
record, Northern Territory (Darwin )— 
Kott 1946, New Zealand (Hauraki Golf) — 
Michaelsen 1921; Brewin 1948; (Stewart I.) 
—Michaelsen 1921; (French Pauss)—-Stuiter 
1900; (Otago  Harbour)—Brewin 1946: 
{Auckland |,}—Bovien 1922. South Africa 
—Hartmeyer 1912; Millar 1962. The spe- 
cies es also known from the North Atlantic. 
the North Sea and the Mediterranean and 
Adriatic (see Hartmever 1923, Arnbiick 
1923, and Millar 1952). 


Description; Living colonics from Oedipus 
Point, West I. have a colourless matrix and red 
zooids, while in those from Port Noarlunga the 
matrix is transparent and the zooids yellow- 
bright orange. All the colonies have trans- 
lucent test and purple zooids in preservative 
Colonies form Mattencd. long, lohes with a 
short stalk. There are circular to oval systems 
of closely packed zoaids. The test i« firm and 
transparent. The system al zooids are arranged 
in rows along rhe length of the head. These 
systems May appear tò be confluent and form 
almost continuous rows, hut in fact separate 
cloacal openings remain in the centre of a 
limited number of zooids and discrete circular 
to oval systems are niaiminined There are 9 
(o 12 rows of about 20 stigmata. The stomach 
is long, with 10 folds and 3 very short caecum. 


Remarks: The form of the colonies Ze very 
similar to those of B. magnicoecum bul the 
circular systems and firm test, with common 
cloacal openings along the sides of the lobes 
arc distinctive. The shape of the stomach and 
the form and length of the pyloric caecum is 
similar to the condition found in B, pigrum. 
However, the smaller number of rows of siig- 
mata with more stigmata in cach row also dis- 
tinguishes this species from both B. magni- 
coecum and from B. nigrum. Records for this 
species extend from the North Atlantic io the 
Mediterrancan and Pucific Oceans, and from 
all around Australia. It is nat known from the 
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Indian Ocean beyond the West Australian coast 
nor is il known fram the South Atlantic. 


Botrylloides nigram Herdman, 1886: 50, Van 


Name, 1945: 227 and synonymy. Katt, 
1952: 257 

Sureoliurvilindes  jacksoniansan ` Hierdman, 
1599: 102. 

weeahouydoaides paman Herdman, 1899; 
105, 


New Records! Port Gawler, olf West Beach. 
Off Seacliff, Carickalinga Head, Rapid Head, 
West ] (near Penguin Rock, Seal Rock). 
Whghi |. Previous Recordsi W, Aust S. 
Aust. Vic —Kott 1952. N.S.W. (Port Jack- 
sem i— d erdman 1899; Kott 1952. Old.- 
Kote 1952. Indo-Malaya (Ceylon)—Herd- 
man 1906: (Red Scal—-Michaelsen 1919, 
Fast Africa—Sluiter 1898; Michaclsen 1918. 
South Africa—Hartmeyer 1912. The spe- 
cies is also recorded from the Curibbean 
region (Van Name 1945), 


Description: Colonies investing sheets some- 
times extended into irregular lebes, The zoolds 
are arranged in long double raw systems well 
separaled from one another with transparent 
test between In preservative the zooids are 
puiple-hlack with the pigment contained im 
cells in the body wall. The colour of the pre- 
served specimens does not reflect the viriutions 
in colour of the hving specimens which ire: 
“dark blue and bright purple” zooids ( West Li, 
or “vellow and mustard". (off West Beach), 
There are 16 rows of about 12 stigmata with 3 
internal longitudinal vessels on each side of the 
hranehial sac. The atrial opening exposes the 
anterior half of the dorsal surface of the bran- 
chial sac, but the lip from the anterior border 
of this opening is rot especially pronounced, 
Ihe stomach is the usual long organ charac- 
teristic ol this species, with 10 folds, M is 
wider at the cardiac end and reduced in width 
at the pyloric end where there is. à very short 
cuecutm. 


Remarks; Although the variation in colour and 
the irregularity of the colonies make this spe- 
cies difficult to identify in the ficld, the shape 
of the stomach with its shurt cuccum and the 
widely spaced double rows of zooids are dis- 
tinctive. [ts recorded distribution is wide in 
the Imlian Ocean and from the West Indices. 
At this stage there is no known character avail- 
able (o indicate that all these records refer to 
more than the one species with an almost cir- 
cumpaler distribution. in ihe southern temper- 
ate region. absent only from the middle and 
eastern Pacific Ocean. 


Botryloides magnicoecum Hutimeyer. Kott 
1952: 258, Millar, 1966: 368. 
Borrylloudles nigrum var, magiticoecum Hart- 
meyer, 1912; 271, 

Rewyllus magnicoecus. Michaelsen, 1923b: 
50; 19230; 6, Michaclsen E Hurtmeyer. 1928; 
231 and synonymy. Hastings, 1931: 79. 
Brewin, 1951: (09. Millar. (055: [95; 1962: 
175. Tokioka, 1967; 153, 
Boiryllus aucepy Michalsen Ar 
1928; 335, Millar, 1963: 736. 
Palyeycelus rufus Oka. 1927: 608 
Heuevllus rufus. Vokioku, 1953h: 


Harlmeyer, 


240 


New Records: Off West Beach, West L. 
Wright I. Previous Records; W., Aust 
(Shark ` Bay)—Michaelsen. & Hartmeyer 
|928. S, Aust, Tas.—Kott 1952, Vic 
(Port Philip Bay}—Millar 1963, 1966 
N.S.W. (Port Jackson) -Herdman 1891; 


Millar 1963. Qld. (Great Barrier Reef }— 
Hastings 1931. New Zealand (North Li 
Michaelsen 1921: Brewin 195). Japan— 
Tokioka 1952; Öka 1927. China (Hong 
Kongl—Michaclsen. ]923a; Tokioka 1967 
tadian Ocean (Paumbur) — Michuelsen 
19235. South Africa—Hartmeyer 1912; 
Millar 1955, 1952. South West Africu— 
Hartmeyer 1913; Michaelsen 1915. Natal— 
Michaelsen 1918. 1921. Europe (Portugal) 
"yar —Michaelsen. 1923b; (Mediterranean) 
Zwar Michaelsen 1923b. 


Meser/prons The living colonics from West I. 
are “bright yellow" although other specimens 
are “greyish with pale zooids”, In preservative, 
however, all the colonies are purple owing lo 
the pigmentation of the zooids which shows 
through rhe very solt transparent test. The 
colonies in this collection always consist of 
soft, long, narrow, flattened, stalked lobes with 
zooids arranged in closely set double rows 
running parallel to ihe length of the lobes 
Zooids are absent from the stalks. In preserved 
specimens there is always an accumulation of 
dark pigment at the top of the endostyle and 
on either «ide of the bise of the branchial aper- 
ture Common cloacal openings are always 
present around the free end of the lobe as in 
Syvrezan spp. 

There ure 14 rows of stigmata in the present 
specimens with 3 to 4 stigmata. between the 
longitudinal vessels. The stomach is short and 
rounded with 9 folds and a long caecum curv- 
ing into the pole of the gel toop- 


Remarks: Millar (1963) regards the form of 
ihe colony of the Australian specimens (long 
stalked lobes) as providing # character which 
distinguishes it from the South African forms 
which are irregularly lobed and investing, as 
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are Brewin's specimens from New Zealand, The 
closely set double row branching systems arc 
present in all rhe specimens represented in the 
synonymy above and all these specimens have 
the characteristic shori, rounded, stomach with 
a long curved caecum. distinguishing them 
from other species of the genus [t is possible 
that the Australiim members of this species 
may represent a geographic subspecies charac- 
terised by the particular form of the colony 
with terminal cloacal apertures and close-set 
double rows of zoos parallel to the longi- 
tudinal axis af the head. Bosrvilnides leachi 
colonies are similarly lobed but the eloacal 
apertures are present along the side of the head 
hetween the double row al zoids. 


Botryllus schlosseri (Pallas). Van Name, 1945; 


220 and synonymy, Kott. 1952: 259 
I part), 

Uc yeonium vehlosseri Pallas. 17667 155. 

Non Ratryllus setilosseri, Kott, 1952. from 


Hamelin Bay and Green Pools, W.A, 

New Record: OF Hallett Cove, — Previous 
Records: W. Aust. (Shark Bay, Fremanile)— 
Hartmeyer & Michaelsen 1928: Kou 1952 
Vic, (Port Phillip Bay) —Millur 1966. Else- 
where the species has a wide distribution 
from the Faeroe Is. and southern Norway. 
the British Isics, the North Sea. the Mediter- 
fanean, Adriatic and Black Seu; from the 
eastern and western seaboards of the USA 
and from New Zealand (see Van Name 
1945), 


The Incl abündanee of this species and its 
occurrence on wharf piles. ship hulls, buoys, 
ete. in shallow water has been pointed out by 
Van Name (1945). ‘This wide cosmopolitan 
distribution suggests that, like Ciona intesrin- 
alis, the species favours sheltered locations and 
1s transported largely by ships. 


Description. The specimens are delicate and 
invest the sea grass Posidonia australis, The 
lest is almost completely transparent and the 
Zoos are pale grey, Zooids form small cir- 
eular systems which are crowded close to- 
gether in the test. The zooids are relutively 
short. with only about B rows of stigmata. The 
atrial aperture is on à siphon produced to a 
varying extent and the upper margin of the 
aperture is produced into a lip. There is à 
conspicuous pyloric caecum with a large bulb- 
like expansion on its free end. The stomach 
has about 10 very fine folds. is longer than 
wide, and is only of slighty greuter diameter 
than the rest of the gut. Developing embryos 
are present in the peribranchial cavity of some 


of the zooids, bul on the right side of the bhod 
only, 

Remarks: The zooids in a colony of the present 
specimens are identical with those described 
for Borrvllus gracilis Hartmeyer & Michaelsen 
1928; Millar, 1966, from Shark Hay, Western 
Australia and from Port Phillip Bay. Millar 
(1966) regards this type of thin transparern 
zalony is à species distinct from B. schlosseri. 
Juvenile colores of B. schlosseri as described 
by Verrill (Verrill & Smith 1873) are identical 
with the present colony and the zooids are iden- 
tical with those previously described for this 
species especially in regard to the atrial open- 
ing, stamach and pyloric caecum. and it is 
unlikely that 5. gracilis is distinct from. B. 
schlosseri. 


Subfamily STYCLINAE 
Cnemidocarpa ctheridgii (Herdman) 

Styela etheridgii Herdman, 1899; 18, Kolt. 

1952: 219 and synonymy; [964- 139 (E. per- 

sonata), Millar, 1966: 370. 
New Records: Tapley Shoal. off West Beach, 
West I. (off Oedipus Point), Wright T. Pre- 
vious Records: W Aust, CFrigg L). S, Aust. 
(Spencer Gulf and St. Vincent Gulf). Vic. 
(Phillip 1.) —Kott 1932; (Pon Phiflip Bay) 
—Millar 1966. Tas. (D'Entrecasteaux 
Channel}—Katt 1952, N.S.W. (Part Juck- 
son, Port Stephens)—Herdman 1899. Qld. 
( Morcton Bay)- -Kott 1964. ‘Che species is 
known intertidally and down to 30 m. It 
is abundant in St. Vincent Gulf on sanis 
holtams at 7-20 im with slow currents, anid 
On Open coasts in deeper water of 20-30 m 
(Shepherd, pers. comm.) 

PIGS, 48, 49 


Description: Individuals are large. up to 11 em 
high. rounded and of greatest diameter püs- 
teriorly. gradually reducing in diameter ta the 
terminal branchial aperture. The terminal 
branchial aperture is sometimes curved. The 
atrial aperture is on a slight rounded projec- 
lion from about half way along the dorsal 
surface. Colour of living specimens varies from 
pale cream to bright vellow (most often the 
fatter), ln preservative the lest is white and 
Opaque, with longitudinal furrows converging 
to the branchial aperture on that part of the 
body anterior to the atrial aperture, The test 
is thin and leathery, There are up to 25 inter- 
nal longitudinal vessels on the folds and up to 
7 between, although in same specimens there 
are as few as 4 internal longitudinal vessels 
between the folds, There are 6 stigmata per 
mesh. 
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Fig. 46. 
Fig. 47. 
hody wall. 


Stelonicvu australis; (Tipara Reet), Gut loop. 
Stolonica carnosa: (ipara Reef). Right side of body removed to show organs on left 


Figs. 48, 49. Cnemidocarpa ctheridgii. (Tapley Shoat, 13 m). Fig. 48.—Whole individual. Fig, 49.—- 
Individual bisected slong the ventral surface, branchial suc removed, showing gonuds 


and endocarps in bedy wall. 
Fig. 50. 
Figs. 31. 52 


Polycarpa clavus; Whole individual. f 
Polycarpa papillata. (OF Glenelg, 15 m). Fig. 51,—Body wall on left showing gut loop, 
gonads and endocarps. Fig. 52.—Individual showing gonads an right side of the body, 


Figs, 33—56. Polycarpa pedunculata, Fig, 53.—1ndividual from Aldinga (10—25 m). Fig. 54 —Indivi- 
dual from Taplev Shoal (24 m). Fig. S5.—iIndividual (rom West I. (25 m). Fig. Sp 


Gut loop and endocarp, 


a 


The gut forms a gently curved, fairly narrow 
loop across the left side of the posterior end 
of the body, enclosing a Jong narrow curved 
endocarp which is continuous with the body 
wall on both the right and left side. The gut 
loop is almost entirely posterior to the bran- 


chial sac: the elongate stomach and proximal 
part of the intestine forming the proximal limb 
of the gut loop lie almost in the mid line pos- 
tero-ventrülly and the distal limb of the gut 
loop passes to the left of the posterior end of 
the branchial sac. The gut loop is almost 
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entirely embedded in the thickened body wall 
und is covered by endocarp which encloses the 
left gonad (in the curve of the gut) and extends 
ventrally across the pole of the gut loop to 
join the thickened body wall ventrally and pos- 
ferjorly, The pole af the gut loop thus projects 
inte. a pocket in the thickened body wall, The 
oesophagus is short and the stomach is long 
and elliptical with internal longitudinal glandu- 
lar folds, The onal opening has a smooth 
border. 


There ure one or two flask-shaped gonads on 
Ihe night side of the body. On the lelt the 
gonad is embedded in a single large endocarpal 
thickening òf the body wall, Here there may 
he a single branched gonad with single 7 and F 
ducts emerging from tlie endocarp and directed 
to the trial aperture “This condition. may 
have resulted from the fusion of twa gonads. 
in another specimen there are lwo discrete 
gonads embedded in the left side of the body 
with their own sets of d and © ducts emerging 
from the endocarp, The testis lobes are 
enclosed by the avartan tube as is characteristic 
ol this genus. 


Remarks: The present large specimens con- 
form with those ascribed (Kou 1952) to the 
"erhericgi!! condition of this species, It is 
most probable that this distinction relates only 
to the stage of maturity of the individual, where 
the "persino condition represents Jess 
mature incividdals. Both forms have been 
taken [rom the same locations in both cast and 
western Australia. 


Polycarpa clavata Hartmeyer. Millar. 1963: 
723. 
Poblecarpa aurata (Quoy & Gaimard) f. 


chwa Harimeyer, 1919: 40, Michaclsen A 

Harlmcyer, 1928: 363, Kot, (952: 236, 
Tokiokn. 1961; 123, Vasseur, 1967; 133. 
New Records: “Vapley Shonl, near Marion 
Light. off Troubridge Light. — Previans 
Records: W. Aust, (Bathurst J, to Rottnest 
L)—Hartmeyer. 1919; Kort 1952: Millar 
1963. Pacific (Noumea, New Caledonia) 
"lTnkinka 1961: Vasseur 1967, 


FIG, 50 


Deseripiion: Large stalked specimens [rom 
fawn to reddish-brown The test is very soft 
and gelatinous and the surface is marked with 
rounded longitudinal ridges which are same- 
times interrupted horizontally. The branchial 
aperture is on a short siphon from the basal 
une third of the dorsal surface. directed fo- 


ward the substrate. ‘The atrial aperture js 
sessile and inconspicuous from the middle third 
of the dorsal surface. The upper, or posterior. 
end of the head is high and rounded. The 
stalk. about the same length as the head. is also 
thick und fleshy, wider toward the base in the 
larger specimen, and bulbous, or. in smaller 
specimens. (Marion Light) fairly narrow. In 
the smaller specimens there ure randomly dis- 
Lribuled conenvilies, surrounded by well defined 
lips, on the sides and base of the stalk. These 
coneavities are richly supplied with blond ves- 
sels which end in terminal ampullae in the base 
and lips of the concavity, ` D is possible. thul 
these organs are involved in the fixing of these 
individuals to the substrite, especially is they 
do not appear to be present in the larger speci- 
men where the surface test of (he silk is uni- 
formly transversely ridged. 


The musculature is rather diffuse jn the thick 
body wall which is produced into a tongue-like 
projection extending about one third of the 
distance down into the stalk. The stulk is cam. 
posed of solid test material for the remainder 
of its length. The dorsal tuberele is large, com- 
pleiely filling thy peritubercular area und has u 
complicated, convoluted and interrupted open- 
ing. There are 4 branchigl folds on either side 
of the body, sometimes only apparent as iin 
a€ccumulauon ot longitudinal vessels, The 
branchial sae does not project into the anterior 
tongue of the body wall where n projects inte 
the stalk, 


The gut forms a double loop confined ta the 
posterior part of the body. The anal horder 
has small rounded lobes. Endocarps enclosed 
in the sur lonp may he subdivided terminally 
into two or more branches. Gonads, more or 
less in 3 rows down each side of the body wall. 
are “fool” shaped, fixed to the body wall bv 
the metaphorical “ankle. with the "toc" point- 
ing toward the atrial aperture, 

There are numerous upright endocarps seal- 
Ierd over the body wall between the gonads 


Remarks; The dorsal tubercle of Polycarpr 
pedata Herdman (Sryela pedara) which Han- 
mever |1919} listed as a synonym of the pre- 
sent species is distinguished by the presence of 
numerous pit-like openings while Ihe dorsal 
tubercle of the present species. although con- 
plicated, has a convoluted slit-like opening 
interrupted several times along its length, The 
present species appears closely related ty 
Polycarpa longifermis Tokioka (Kott 1966), 
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which has similar gonads and uppears lo be 
distinguished only by the orientation of the 
budy, the absence of the distinctive stalk and 
the simple opening of the neural gland, Poly- 
carpa. ottolleny Herdman (1899) has a similar 
convoluted opening en the dorsal tubercle, 
sometimes broken into several openings along 
its length. The gonads in P arrohens, however. 
are upright. 


Millar (1963) drew attention to the difler- 
ence between P. aurata (Quay & Gaimard) aud 
the present species first described as P. one 
claveta Hartmeyer. 


P. aukud, Hastings, 1931, ts described as 
agreeing well “with Hartmeyer's (7919) and 
Herdman's. (P. saleara; Herdman 1886) des- 
criptions".  Hartmeyer's description. however, 
is of Polycarpa aurata E. clavata (<P. clavata) 
and if ds With P. aurata. (>P, sulcatu) that 
Husting’s specimen is identical A re-examina- 
(ion of the type specimen of P. aurai var. 
plana Herdman., 1899 from Port Jackson has 
shown (hat its gonads are also the usual short 
polycurps of P. arama which is now known 
from Port Juckson and the Great Barrier Reet 
und from the Indian Ocean, Malaya, and Indo- 
nesia The range of. D aurate, therefore, does 
not overlap that of P. clavera 


Polycarpa papillata (Siuiter). 


Stvela papillata Sluiter, 1886: 192. Tokioka, 
1952: 117. Vasseur, 1969: 925, 
Polycarpa intéstintate Kott, 1952: 238. 
New Records: Tipara Reet, olf Port Crawler, 
ull Glenelg. Aldinga “drop-off”. Previous 


Records!) NSW, (Port Jackson) —Kott 
1952. India Ocean (Madagascar) — 
Vasscur 1969 Indonesia Sluiter T8865. 


(Arafura Sea}—TVokieka 1952. 
FIGS. 51, 52 


escriprion: Small aggregates of individuals, 
the posterior test sometimes extended into a 
short stalk, The branchial aperture is terminal, 
the alrial aperture one (hird to one half of the 
distance along the dorsal surface, Both nper- 
tures are sessile. The test i« tough, rough and 
wrinkled externally, with some sand and algae 
irregularly adhering but yenerully the surface 
test is naked. The body musenlature consists 
of a moderately thick continuous external coat 
of circular muscles with longitudinal bands 
internally. The dorsal tubercle is a large blister- 
like swelling with a simple U-shaped opening; 
i completely fills the V of the peri-tubercular 
arca. There arc 4 wide overlapping folds with 
about 15 Internal longitudinal vessels on each 


fold and 3 to 4 between folds. There are 4 16 
8 stigmata in cach mesh, Antcriorly the endo- 
style Follows a winding Course, which is effected 
by the subdjvision of transverse. vessels and 
multiplication of the number of rows of sii: 
mala ventrally, in a localised region along the 
anterior extent of the endostyle. The got forms 
a hnrizontal loop in the posterior end of the 
body. The stemach 1s clliptical with longi- 
tudinal strisnons. The rectum extends ante- 
riorly toward the atrial opening. The anal 
border ts broken up into 14 long fingertike 
lobes. Tall endecarps are presen! im the gut 
loop and scattered over the body wall. Seven 
ta 12 oval to elongate polycarps nre present in 
1 to 2 rows in the centre of cach side of the 
body, directed loward the atriul aperture. These 
polycarps arc fixed to the body wall along their 
whole length. In. smaller. specimens with 
smaller immature gonads there are more often 
2 rows of polycurps, and. as the gonads increase 
in length and the body length increases, (hese 
rows appear to merge into a single irregular 
row, while in a single specimen with well deve- 
loped gonads there is only a single regulat Tow, 


Remarks: The present species resembles Poly- 
carpa clavant (Hartmeyer), P lpnyllurmis 
Tokioka and P. arrollens Herdman, in the tall 
endocarps enclosed ih the put loop, but (s dis- 
tinguished by the rows of recumbent gonads 
fixed along their whole length to the body wall, 
The anal lobes also resemble those of P. 
attollens and P. lengiformis, 


The form of the body, the position of the 
atrial aperture, the form of the dorsal tubercle. 
and the form and arrangement of the ganads 
are similac to D. crrciurarata (Shtuiter!; Vasseur. 
1967, which is distinguished by its «hort. oval 
stomach. greater number of rows of gonads und 
greater number of internal longitudinal vessels 
between the branchial folds. 

Cnemidocarpa ` macagasceeensiv madadga- 
carieusis Hartmever from Madagascar and C, 
madagascariensis reguliy Michaelsen from New 
Zealand (sec Kott 197]a) also resemble ihe 
presen! species in external appearance and in 
the arrangement of gonads, and are uistin- 
guished principally by the greater length of the 
gut loop and greater number of internal longi- 
tudinal vessels between the branchial folds 
The papillac on the branchial sac described by 
Slurer (1886) are not present cither m the 
South Australian specimens or in the specimens 
from the Arafura Sea (Tokioka 1952). WW is 
possible that Shuler mistook particles adhering 
to the branchial sac for papillae, 
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The species has a wide geographical distribu- 
Gon from Indonesia and apparently around the 
east coast of Australia. from rocky subsirates 
i sheltered localities, or in Offshore. Benthic 
locations where there are slight currents. 

Populations of this species du not appear to 
be dense and records are few, 


Polycarpa pedunculata Heller, 1878: 106. Kott, 
1952; 23? and synonymy. Millar, 1966: 


369, 

Palscurpa ebscnra. Kor, 1952; 2453 and 
synonymy. ] 
Polycarpa steplienensis Elerdmun, 1899: 45, 


Koit, 1952: 232. Millar, 1963, 726. 
Polycarpa moehii, Kat, [952: 244 and syno- 
nvmy; 1966: 299, Vasseur, |967: 135. 
Polycurpa obrecta. Kot, 1952: 242 (nar P. 
ohrecta Traustedt), 
New Records: Vipara Reef. Tapley Shoal, 
near Marion laght upper St. Vincent Gulf. 
off Port Gawler. off Semaphore. off Grange, 
aff West Beach, off Glenelr, off Broadway, 
off Hallen Cove. Port Noarlunga, Aldings, 
Cinckalinga Head, Rapid Head. West |, 
Wright |. Previnns Records: W. Aust. (Cape 
Joubert to Bunhurv]—Hurtmeyer 1919; 
Michaelsen A Haortmeyer 1928; Katt 1952. 
S. Aust, (Recveshy 1). Vie, (Balnarring 
Beach )—Kuot 1952; (Bass Strait)— Heller 
1878; Michaelsen 1905; (Port Phillip Bay) 
—Millar 1966. N.S.W. (Port Jackson, Two- 
fold Bav) —Herdman 1881. Qld. (Moreton 
Bay|—kKoetl 1964, The species has dlsu been 
recorded from New Caledonia (Vasseur 
1961). 
FIGS, 53-56 
Description. This is hy Far the most common 
ascidian in St. Vincent Gulf and is very vari- 
able to external appeatance, The colour of 
living specimens from Port Noarlunga has been 
described us “bright to pale vellow". ‘hese 
specimens are black to greenish in preservative. 
Most often living specimens are sandy with a 
“reddish linge” to “reddish brown" becoming 
brown tà purplish brown when preserved in 
formalin. ‘They are slightly laterally ilaened 
and almost oval shaped, and sre most often 3 
to 4 cm long and 2 to 3 cm wide, Larger 
specimens up to È cm long are usually greenish- 
black in preservative. The apertures are ses- 
šile, the branchial aperture terminal hut direc- 
ted slightly to the side, away from the dorsil 
surface, and the atrial aperture one-third of thc 
distance down the dorsal surface, 
The test is firm and gelatinous and the sur- 
face is generally seach and naked, There is 
often. however, à light encrustation ol sand 


or the test may be more heavily encrusted, or 
May heeome almost brittle with included sand, 
In larger specimens the test becomes thinner. 
more flaccid and leathery, 


Posteriorly the test may he produced inte a 
narrow stalk up to half the length of the body, 
or the body may taper gradually from a straight 
upper or anterior surface where the branchial 
aperture 1s central and the atrial aperture is on 
the antero-dorsal corner. The posterior end of 
the body, with or without a stalk, may be pro- 
duced into root-like structures, or the indivi- 
dual may be fixed to the substrate by the 
postero-ventral surface. 


Ine body wall is light tu dark brown, 
hipwnish-grecn. greenish-black, or black. |t 
1& not very closely adherent to the lest and i5 
thick, firm and very muscular wilh internal 
longitudinal bands and a continuous thick 
external coat of circular muscles. Both layers 
of musculatiire are often embedded in Aeshy 
non-muscular tissue and vencrally spherical 
vesicles are embedded in the muscle layers 
interrupting the regularity and continuity af the 
fibres. The hudy wall is more flaccid in larger 
specimens. 


There ate about 100 simple tentacles af al 
least 4 orders. The prepharyngcal arca has 
small papillie and is of moderate width, The 
dorsal tubercle varies and is sometimes small, 
in the centre of a fairly large peritubercular 
area. It is sometimes much larger but never 
completely fills the perituberculur area. The 
opening forms a U with horns turned in or out 
and directed to the side, anteriorly or poste 
riorly and in larger specimens may be inter- 
rupted. The dorsal lamina is a plain edged 
narrow membrane. The branchial folds are 
low and rounded with 2 ta 3 thick internal 
longitudinal vessels between the folds and L1 to 
13 on the folds. There are 6 to B stigmara 
in each mesh between the folds but on the folds 
the jnternal longitudinal vessels arc more 
crowded together. There are often vesicles, 
similar to those embedded in the body wall, 
embedded in the branchial vessels and in the 
dorsal tubercle, The gut is confined to the pos- 
terior end of the body distal to the atrial aper- 
ture. ‘The intestine forms a short rounded loop 
enclosing a circular endocarp. The stomach 
itself is elliptical with pronounced folds, There 
may be a second small endocarp separating the 
rectum from the ocsophagus as the former 
extends anteriorly toward the base of the atrial 
opening. In smaller specimens the anal border 
is broken into 7 sometimes subdivided rounded 
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lobes, In larger specimens there are up to 25 
lobes. The circular endocarp enclosed by the 
gut appears to be the major mechanism anchor- 
ing the gut loop to the body wall and is con- 
fluent with the connective tissue surrounding 
the gut. There ure 260 to $0 short oval poly- 
carps on the left and 25 to 60 on the right, 
These are sometimes, but not always, embedded 
completely in the body wall. When completely 
embedded only the openings of the ducts wre 
apparent us holes. in the inner surface of the 
body wall. Primarily there appear 1o be about 
3 longitudinal rows of polycarps on euch side 
of the body. As each polycurp increases. in 
length it subwdivides and new gonoducts open 
frum the proximal half to form secondary rows 
of gonads overlapping the primary row closest 
ro the atrial opening Wi is possible that this 
process, resulting in increases in the number of 
polycarps present, explains the great variation 
in the number recorded for this species. 


Remarks: Mivhuelsen & Hartimeyer (1928) 
drew attention to the similarity between species 
listed in the synonymy above and suggest that 
P. obscura is a vuriely of P. pedunculata (P 
viridis). Michaelsen regarded = Polvcarpa 
moebü, however. as o distinct species charac- 
lerised by differences in the gut and gonads. 
In this collection there are individuals demon- 
strating every condiuon previously deseribed 
tor P. pedtinenlata, P. moebll, P. obscura and 
P. siephenensiy. There are specimens demon- 
etrating every condition from stalked or rooted 
io sessile individuals: every colour and every 
condition of the test is found and there is con- 
siderable variation in the number of polycarps 
and the extent to which they are embedded. 
The gut loop is always constant and encloses 
the circular endocarp which has a pointed tip 
dorsally, The thick internal longitudinal ves- 
sels of the branchial sac, their crowding on the 
narrow tolds. the spherical vesicles embedded 
in the hranehial sac and hody wall, the thick 
laver of circular muscle, and the pnpillated pre- 
branchial area can be regurdeu as characteristic 
of this otherwise highly variable single species. 
The extent to which gonads are embedded in 
the body wall. and the extent to which the body 
wall is marked off inte areas probably indicates 
more mature spceimers. 


Polycarpa macniara Hartmeyer, 1906, has a 
similar endocarp enclosed by the gut loop. ind 
Ihe same type of vesicles embedded in the 
body wall, Tt is distinguished from the present 
species, however. hy the weaker fiiscilature 


which also distinguishes it tran the West 
Indian species P. obiecta. Eraustedt. 

P. pedunculara is he most common ascidian 
in St. Vincent Gulf and generally both greenish 
and reddish hrown specimens oceur. Large 
black specimens were also taken from Seal 
Rock. West 1. from Hallett Cove, and from 
Tapley Shoal. There is no apparent correla- 
lion hetween the type of environment and the 
colour of the individuals üt cach Station. A 
cuse of genetic polymorphism iù Ascidiagea 
has been described for Boltenia ovijera EL.) 
{Plough 1969). This dominant in the ascicdian 
population of the Gulf of Maine, has colours- 
ranging from while to crimson red in a single 
haul. und variations in lest texture and in 
muscle band colour and thickness can be 
related to these colour variations. It has been 
suguested that the species demonstrates genetic 
segregation of the ability of individuals to 
jiccumulite pigments, The situation in Poly- 
carpa pedunculata may indicate a similar genc- 
tic. segregation, 


Family PYURIDAE 
Pyora scoresbiensis n.sp. 

Tepe Location: OF Semaphore: 18 m. in 

sparse Posidonia, 27.1.69 (Holotype: South 

Australian Museum, registration number 

E876). Further Records: OF Tapley Shoal, 

i8 m. 22m 

FIGS. 57-59 

Description: Ronnded heads on stalks of vary- 
ing length, someumes thick and no longer than 
the head, but sometimes long and. narrow (up 
to 20 cm}. supporting a head 8 em long and 
3 cm wide. The head is more or less Cup: 
shaped with its grestesc diameter basally hefore 
narrowing abruptly te the stalk. The apertures 
ure both sessile, either side of a more ur less 
pointed projection forming the anterior apex of 
the head. The atrial aperture is slightly more 
posterior than the branchial apertare 

The test is thin, hard and tough with a dense 
sandy encrustation on the outer surface of the 
head and the stalk. The body wall is thin and 
semi-transparent with moderately developed 
fine and diffuse musculature, with musele bands 
mosi closely placed around the anterior. part 
of the branchial suc and siphon, 

The branchial temacles have à large Hanged 
axis, fairly short primary branches. stamps 
secondary branches und minute tertiary 
branches and are not very bushy. The siphons 
are lined with long needle-like spines, closely 
set, up to 0.275 mm long. There are na sm- 
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cules in either the test or the body wall Ehe 
dorsal tuberele is a simple U-shaped opening 
with both horns turned inwards. ‘The dorsal 
lamina has pointed languets but is very short 
owing tò the close-set branchial and atrial 
siphons and contracted dorsum. The branchial 
sac is delicate wath 6 high, overlapping folds 
on each side of the hady with up to 20 internal 
longitudinal vessels On the lalds and only 2 or 
3 between, There are 4 to 6 stigmata in each 
mesh, 


There is a simple and tairly narrow eut Joop 
enclosing the gonad on the left. The gunad 
on the right occupies a corresponding position. 
There are very arborescent liver lobules in the 
region of the starmach, The gonad may consist 
of an undulating ovarium tuhe with fringing 
testis follicles along hoth sides with the testis 
ducis extending along the mesial surfuce of the 
ovary. In some specimens the undulations of 
the ovarian lube extend out into pinnate 
branches with testis follicles around their 
extremities. These pinnate branches may sub- 
sequently separate off into separate polycarp 
sacs on either side of a ventral duct. The anal 
border is divided into 3 large shallow Iohes 


Hemorks: Specimens demonstrate the develop- 
ment of the polycurp sacs of the pyurid gonad 
from the continuous tubular styelid type of 
gonad. All stages of this development can be 
observed in the specimens available and it may 
be that the condition of the gonad Indicates the 
age of the individual. The stalk'of this species 
also shows great variation in length and thick- 
ness. Despite these variations the species is 
characterised by the relatively smooth test, sand 
encrusted, but withoul twhereles or furrows. 
und hy the constant position of the apertures. 
The position of the apertures. on the upper end 
nf the head, fairly close together. with the 
branchial and atrial openings on opposile sides 
of the apex, is unusual in a stalked species of 
the Ascuhacen. where. more generully, both 
apertures are on rhe dorsal side of the head 
with the branchial aperture directed down- 
wards, and the atria] upenure uppermost and 
directed upwards. 


The relationships of this species are indicated 
by the stphonal spines, which resemble those 
described for Pyrra olbunvensis Michaelsen & 
Hartmeyer. 1928, from Oyster Harbour. 
Albany, Western Australia. in which apertures 
arc also separated by a cushion of test in the 
middle of the upper surface and in which the 
dorsal surface of the hudy is very. much con- 
tramet and the dorsal lamina consequently very 


short. — Pvpea albanyensis has, however, charac 
teristic papillae on the convex bonier of the 
scubre-shaped stem and primary branches of 
the branchial tentacles. 


Pyura curvigona Tokioka. 1967, from ihe 
Palao Js. is a similar closely related species, 
sometimes stalked, with a similar arrangement 
of endocarps, gonads and gut, The anus, how- 
ever, has many Ipbes and the long (2.75 mm) 
siphonal spines extend outside the siphons onto 
the lobes surrounding the apertures, us am 
Pyura vitterd (present in this collection). The 
needle-like siphonal spines found in the present 
species are noc found in the various forms of 
the Pyura puchydermatina group of stalked 
species. In a specimen from Tupley Shoal 
(Station 6) there are barnacles growing around 
the branchial aperture. 


Pyura vittata (Stimpson). Pérés, 1949: 195. 
Tokioka: 1952: 134; 19534: 273; 1967; 
202. Millar, 1960: 126. Kott, 1964, 142: 
1966- 300: 1969: 133. For further syno- 
nymy and literature to the species in the 
Atlantic and West Indies see Van Name 
1945. 321. 

Cynthia vittata Simpson, 1852) 230. 

Pyura jacatrensis. Kou, 19852: 273; 1954; 127 

Millar, 1960: 125. 
New Records: Tapley Shoal, of Troubridge 
Light. Previous Records; W, Aust. (S.W. 
Aust.)—Kott 1952, Tas.—Kott 1954, Qld 

-Kott 1964, 1966, Pacific (Arafura Sea) 
--Vokioka  195?: (Palao s.) —Tokioka 
1967; (Japan)—-Tokioka 19532: Van Name 
1945. Atlantic—Van Name 1945; Pérés 
1949. Millar 1960. Sub-antaretic (Mac- 
quarie T,) —Kott 1954, 1969: (Kerguelen 1.) 
—Kott 1954; (Marion IL.) —Millar 1966. 


The species has a wide cireumpolar distribu- 
tion in the southern hemisphere and extends 
north. through the Indo-Malayun region to 
Japan. It is also found in the Atlantic and in 
the Caribhean [see Van Name 1945). 


FIG. 60 
Description: Only a single individual is avarl- 
able. 3 em long with a terminal branchial aper- 
ture and the atrial opening half the distance 
nlang the dorsal surface. Both apertures arc 
almost sessile. “The external surface of the 
test is rough and has sand and foreign particles 
adhering. ‘The siphuns ure lined with long 
needle-like spines, DI mm to 0.2 mm long, 
overlapping. These extend onto the outer sur- 
face of the siphons, cover the lobes bordering 
the siphons and exlend ome the outer layer 
ul Lest, The spines have a slight iridcscence 
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which confers on this ouler siphonal area a 
greenish linge. The siphon is lined with red 
siripes i the preserved. specimen, 


The test is thin, leathery and firm, The 
dorsal tubercle is a rounded cushion filling the 
peritubercular aren with a simple U-shaped slit 
With both horns turned in. The bronchial 
tentacles are not bushy and have only primary 
branehes und very shon secondary branches 
The internal siphuns are fairly long. Longi- 
tudinal muscle bands radiate [rom both siphons 
but do nol extend very Far down the body on 
the teft. Circular muscles tormi a Fairly Irre- 
gular network over the right side of the body. 
hecoming more sparse posteriorly. They are 
practically absent from the posterior hall of 
the hody on the left side, over the gut loop. 
The branchial sac is fairly delicate. It has 
18 internal longitudinal vessels on cach fold 
and 4 between. There are 6 stigmata per mesh 
The gut forms the usual loo enclosing the lett 
gonad, The anal border is smooth and bi- 
labiate. The gonads consist of the usual cen- 
trol ovarian tube with pinnate branches on both 
sides terminating in polyearp-like sues.  Pndo- 
carp-lke tissue is present on the free surface 
of the gonads where it is broken up into lobes. 


Remarks: The synonymy of this widespread 
spevies has been very confusing owing to the 
yariation in the length of the siphonal spines 
and the variation in the condition of the anal 
border. I appears. however, that Siuiter’s spe- 
cies from Indonesiit and Northern Australia (P. 
jocutrensis), with very much smaller siphonal 
spines that do not extend onto the outer surface 
of the apertures: may he a distinct species des- 
pile the spines of intermediate length. that are 
present in specimens from the Palau Islands 
{Tokioka 1950; see Kott 19711- Pyura curvi- 
goma ‘lokioka, 1967, from Palao Is, 1s an- 
Wiher closely related species in which the very 
long (2.75 mm) siphonul spines extend onto 
the outer surface of the apertures, In Pynra 
alhanyensis Michaelsen & Hartmeyer. 1928, 
and P. weoresbiensis nap. the siphonal spines 
extend up to 0.275 mm, only slightly Songer 
than the present species. However, these 
siphonal spines do not extend onto che outer 
surface uf the apertures. 


Vyura irregularis (Herdman), Kort, 1952: 271 
Millur. 1963; 739: 1966: 370, 
Cynthia irregularis Herdman, 1881: 60; 1 882: 
141 
New Records: Tipara Reef, off Beach Hut, 
I km off Port Vincent, upper St. Vincent 
Gulf. off Grange, off West Beach, off Glen- 


elg, Port Nouriunga, 
Canckalingi Head, Previous Records: S, 
Aust. (Outer Harbour), Vic, (Port Phillip 
Ruy)—Millar. 1963, 1966. Tas. (CD'Entrc- 
casteaux Channel)—Kotr 1952. N.S.W 
| Port Jackson) —Herdiman 1852. The spe- 
cits fas nob previously been taken in waters 
of less than 25 m in depth 


Aldinga “drop-off. 


Deseription; Living specimens are red. orange 
to light Fawn; Externally the test is very hurd. 
leathery and wrinkled and thickened inte 
small oelugonal plates. There are also wart- 
like protuberances, especially anteriorly 

Individuals are usually clumped together in 
light aggregates and the shape of the body is 
consequewlly very irregular. The muximium 
body length is about 2.5 em, Both apertures 
ate present at the end of Early long siphons 
which are generally oriented away from one 
another. The test is very strong with internal 
longitudinal arl ourer circular muscle bands 
as in all species of Pyuridac. 

Delicate cup-shaped scales, 0.02 mm long. 
line the siphons, There are 15 branchial ten- 
tacles with short sparse primary branches and 
minute secondary branches. The primary 
opening from the neural gland is U-shaped 
with horns turned i or out The dorsal 
tubercle is blister-like and there is often an 
uccessorv opening [rom the neural gland, The 
tubercle is not always longitudinally attenua- 
ted. however the peritubercular are 1s always a 
very deep V-shape und generally the tubercle 
does extend dawn into it. The neural ganglion 
is especially long, extending most of the dis- 
tance along ihe dorsal lamina, ‘The dorsal 
laminu has a double row of lunguets, These 
are fine anil pointed. closely set on the left. 
and on the right they are stouter and mure 
sparsely srringed. 

‘There are from à to 10 branchial folds nn 
each side of the body with about 12 longi- 
tudinal vessels on the folds and 2 between. 
There are 6 to 8 stigmata in euch mesh crossed 
by parastigmatic vessels, The mu loop is 
simple and curved and encloses the left gonad 
which is subdivided into 15 10 20 separate 
pulvearp sacs arranged on either side of central 
male and female ducts, There is a GOTTES- 
ponding gonad on the right. 


Remarks: This species resembles very closely 
the Antarctic species Pyara discoveryi Herd- 
man (see Kott 1969). ‘Che tough, wrinkled 
external test with embedded polygonal thicken- 
ings is alsa reminiscent of the Antarctic Pyare 
sguaniata Herdman although the polygonal 
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seules und the body shape of P, squamata are 
more highly specialised than in either P etis- 
covervi or in the present species The bran- 
chial tentacles with their sparse branches and 
the long siphons are also similar to those of 
P. dixcoveryi and it is possible that the protec- 
lion afforded the individual by these Jone 
siphons may be assncigied with the absence of 
the more bushy tentacles usually found m this 
genus. 

The individuals are uever very large and 
their leathery test and hahir of occurring in 
igeregates suggests a species udapled Jar very 
turbulent conditions. [he present records do 
not support this, however as they are iber 
Iram Offshore Benthic locations in St. Vincent 
Gulf. or from reefs in sheltered coastal loca- 
HONS- 


Pvura australis (Quoy & Gaimard) s.sp. ausir 
lis Quoy & Gaimard. 
Aseidiųu vastralix Quoy & Guimard, 1834: 614, 
Pynra australis f. rypica, Kor, 1952: 266 and 
synonymy, 
Piura australis, Millar, (963° 739. 
New Records: Vipata Reef, Tapley Shoal, 
near Marion Light, off West Beach, off 
Broadway. off Hallett Cove, off Yankalilla 
Bav, West L, NW of Robe. Previous 
Records: W Aust. (Geraldton to Albany) 
—OQuoy & Gaimard 1834; Michaelen & 
Hartmeyer 1928; Kou 1952; Millar 1963. 
Vic, (Weslernport, Flinders}—Quuy & 
Gaimard 1834- Kou 1952. Tus. (D'Entre- 
casteaux Channel, Tinderbox)—Kott 1932. 
FIG. 61 


Description: Specimens of all sizes up tu a 
maximum of 4 em long head with a stalk of 
30 em. ‘The lest is usually without foreign 
bodies adhering, though in one specimen there 
are some cirtipedes growing on the stalk. The 
surface of the test is marked with variable 
longitudinal furrows pnd ridges but is some- 
times almost smooth. In preservative the 
specimens are pitkish-fawn, although living 
specimens ure usually dark red and, occa- 
sionally, yellow. Both apertures are close 
together on the dorsal surface, the atrial aper- 
ture directed upwards and the branchial aper- 
ture directed basally. The lobes of the atrial 
aperture are clearly continuous with the ridges 
in the dorsal part of the test 


There are stellate spicules of about 0,02 mm 
diameter with 6 rays m optical transverse sec- 
tion in the body wall, and the siphons are lined 
by conical spines of U.02 mm maximum height 
from base to apex, 


Ihe bronchial sac, gut loop and gonad are 
as previously described and there are 18 long 
flattened characteristic lobes fringing the anul 
burder (see Kott 1952). 


Remarks: Nothing can be added to previous 
descriptions of this constant species which 
appears to occupy à wide range of caudirians 
in exposed to sheltered locations from Gerald- 
ton, in Western Australia, to Flinders in Vic- 
toria. It is common in wave beaten areas 
from the low waler mark to 22 nv. 


Pyura spinifera (Quoy & Gaimard). Kott, 1952, 
269 and synonymy. 
A cidio spivfera Quoy & Gaimard, 1834; 817. 
Cynthia multiradicata Herdman, 1899: 30. 
New Records: Upper St, Vincent Gulf, off 
Halten Cove, Aldinga. Previous Records: 
W. Aust (Albany)—-Quoy & Gaimard 
1834. Vic. (Bass Strait) —Michaelsen 1905; 


Heller 1878. "NSA. (Part Jackson. Part 
Hacking)—Werdman 1891. 1899; Kott 
1952. 


FIGS. 62, 63 


Description. Specimens with head to 8 em tong 
ami 4.5 cm wide. Stalk is of very variable 
length. maximum 20 cm. Externally the rest 
is smooth without longitudinal turrows, but 
with characteristic tubercles, varying in their 
density, and sometimes. especially in larger 
specimens, absent ultogether, The head is often 
completely enveloped by an investing sponge 
which in specimens from olf Hallett Cove hus 
been noted in the field as yellow. 


Minute overlapping scales, 0.05 mm mazi- 
mum length from posterior part of the base 
to their apex. line localised areas where thick- 
ened lobes of the test project into the siphons. 
Otherwise. there are no spicules in the text or 
in the hody wall, There sre 7 branchinl folds 
on cither side of the body wall in the larger 
specimen but only 5 on cach side in average- 
sized to smaller specimens. There are about 
25 branchial tentacles alternating with rudi- 
mentary tentacles. The larger tentacles have 
regular pinnate primary branches with secon- 
dary branches and minute teruiary branches 
and are very bushy. The dorsal tubercle has a 
double coiled opening. both horns coiled 
inwards ancl the inner spirals of cach coil are 
slightly convoluted. There is : short dorsal 
lamina with pointed I3nguets, 

There are up ta 30 internal Jongitodinal ves- 
sels on the folds 2nd 2 to 3 between, In larger 
specimens the under sides of all the mujar 
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Figs. 57-59. Pyura scoresbiensis. Fig. 57.—1ndividual (off Semaphore, 18 m). Fig. 58. Siphonal 
spines. Fig. 59.—Gut and gonads. 

Fig. 60. Pyura vittata. (Tapley Shoal, off Troubridge Light, 17 m). Siphonal spines. 

Fig. 61. Pyura australis. (Hallett Cove, 8 m). Spicules embedded in siphonal lining. and siphonal 
spine. 

Figs. 62, 63. Pyura spinifera- (Upper St. Vincent Gulf, 10-11 m). Fig. 62.—Dorsal tubercles. Fig. 
63.—Papillac from inner body wall. 


Fig, 64. Microcosmus. nichollsi. (Off Yankalilla Bay, 20m). Siphonal spines and scales. 
Fig. 65. Microcosmus squamiger. (Off Semaphore, 18 m). Siphonal scales. 
Fig. 66. Microcosmus stolonifera. (Port Noarlunga, 5-6 m). Siphonal spines. 


Figs. 67. 68, Ctenicella antipoda. (Yankalilla Bay, 12-20 m). Fig. 67.—Dorsal tubercle. Fig. 68.— 
Inner body wall showing gonads ani gut loop and heart on left and right respectively. 


eg 


blood vessels and the transverse vessels (but pointed languets to form a fur-like covering. 
not the parastigmatic vessels) support minute These projections also cover the gonads and 
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the whole inner surface of the body wail 
extending into the base of the atrial siphon 
although here they are reduced in density. 


The gut forms a narrow curved loop enclos- 
ing the leri gonad. The right gonad forms a 
corresponding curve on the right side of the 
body. Uhe anus is bordered by 12 shallow 
lobes. There is a mass of orange arborescent 
liver lobes. In larger specimens there is a 
blisier-like structure on either side of the atrial 
Opening. extending into the curve of the gut 
loop and into the curve of the gonad on the 
left and right sides of the body respectively. 
This also has a fur-like surface formed by 
dense. small, pointed projections. The inner 
cavity of this blister-hke organ is continuous 
inta. the lumen of the atrial siphon and, pri- 
sumably, if swollen or distended could occlude 
the lumen of the siphon. There are also two 
flaps of issue, anterior abd posterior to the 
atrial opening to form an atrial velum. 


Remarks; This distinctive species, in which 
varialien in external appearance involves only 
the number of tubercles on the test and the 
length of the stalk has, in Si, Vincent Gulf, 
only been taken from fairly sheltered situa- 
tions, Other records, however, suggest that 
the species could occupy greater depths in off- 
shore situations from which it was uprooted 
only with turbulence occurring during storms 
The large head supported on the thin but tough 
stalk does not appear to favour very rough 
conditions, although it could he an advantage 
in locations where there is steady current flow 
or surge. 


Halocyuthia hispida (Herdman). Kott, 1968: 77 

and synonymy. 

Cynthia hispida Herdman 1882: 146 

Heolocyuthia cactus. Vasseur, 1967; 144. 
New Records; Tipara Reef, Taplev Shoal, 
near Marion Light, off Beach Hut, Port 
Vincent. upper St. Vincent Gult, off Outer 
Harbour, of Wes: Beach, off Glenelg, off 
Peri Stunvac (“The Barges"), Aldinga, 
Carickslinga Head, off Yankalilla Bay, 
Rapid Head, Previews Records: See Katt, 
196R, 


Remarks: This species apparently occupies a 
wide variety of conditians but generally favours 
sheltered bays or estuaries (see Kott 1968. for 
description and further discussion of this and 
related species). 


Hertliuznia momus (Savirüy) Michaelsen, 19192 
30 and synonymy, 


Cynthia mumus Savigny, (N16; 143, 

Pyuru momus E &varmensis Michaelsen, 
1919: 31, 

? Pyuea momus E. palit Michaclsen, 1919: 


Pynra mumus V. 

1919; 54. 

Pyura morus fe galei Michaelsen & Hari- 

meyer, 1927: 194, 1928; 443, 

Pyura memus Savigny E. grantis. Michaelsen 

& Warimeyer, 1928: 44l. 

Herdniania momus. Van Name, 1945- 444 

Herdmania momus 0, pulei. Koil, 1952. 281. 

"Vokioka, 1961; 132; 1967: 205 

Tlerdriunia momus f, erandit Kou, 1952: 

279; 1964: 142; 1365: 301. Millar, 1960: 124; 

1963: 740; 1966: 374. Tokioka. 1949: BI: 

1952: 137: 1933a^ 277; 1967- Wb. 

? flerdmunia mamus f, curvata Kon, 1952: 

282; 1964: 143. 
New Records: (“grandis  type)— Tipara 
Reef, off West Beach, off Glenelg, Caricka- 
linga Herd, N.W. of Robe, (gales typel— 
Goose l. upper St. Vincent. Gulf, Aldinga 
Reef. West L, Wright |. Previous Records 
(“grandis type): W. Aust, (Fremantle lo 
Albany)— Michaelsen A Hartmeyer 1928; 
Millar 1963. Vic, (Port Phillip Bay, Wes- 
ternport)- Millar 1960, 1963, 1966. NRW 
(Port Jackson)—Heller 1878: Herdman 
1882; von Drasche 1884; Tokioka 1967; Mil- 
lar 1963, Old. (Bowen] —Kotc 1952. Indo- 
nesia (oll West Irian—Herdman |886: Ara- 
fura Sea) —' l'okioka 1952. Japan- Tokioka 
1949. Pacifice (Fiji Is.)—Herdman 1882; 
Palao, Tahiti) —Heller 1878. Indian Ocean 
(West Indian Ocean)—Michaüclsen 1908; 
Heller 1878: (Red Sea)—Michuclsen 1919; 
Savigny 1816; (Daàr-s-Salaam)—Michael- 
sen 1905; (Ceylon) Herdman 1906. Africa 
(Cape of Good Hope, Simons Bay}—Herd- 
man 1832. West Indies (Jamaica)— 
Heller 1878. (“gale type)—W. Aust. 
{Shark Bay, Point Charles, Dirk Hartog 1) 
—Michaelsen & Wartmeyer 1927, 1928. 
Tas. N,S.W (Port Stephens), Old. í Bowen. 
Nelsons Bay)—Kott 1952, Pacific ( Mela- 


ceunpleinera. ` Michaélsen, 


nesia)— Tokioka 1961; (Marianas Is.)— 
Tokioka 1967; (Japan)—Tokioka 1967. 
(For records of specimens recorded as 


"pallida" form, see Van Name 1945). 


Michaelsen (1919) has considered, in some 
detar, the distribution of all the Forms of this 
specics. Apart from certain forms represented 
by single records, many of the ranges overlap 
and no separate geographic ranges can be 
assigned. The range of the species, repre- 
sented by rhe runge of the form pallida, for 
which there arc most records, is circum- 
tropical, and extending south to the Cape of 
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Forms from the south coast. of 
Australia have been described as forma 
grandis, This form is not, however, distinct 
from f, pallida (see below) and it is doubtful 
whelher there is justification far separating any 
of the specimens assigned to the species. Their 
morphological variations are most probably 
indicative of different stages of maturity, 


Civod Hope, 


Descriptions Vhe distribution ot the several 
forms. JI meomus t. grandis. H. momus F. 
pallida and H. morus f. galti, overlaps and in 
the present collection al) Forms have been taken 
from the same location and it is apparent. that 
H momos E grandis with an opaque 
whitish test, a convoluted dorsal tubercular 
opening and with testis follicles covering the 
ovary. represents mature individuals of a 
species in which the juvenile specimens have a 
iransparent. to translucent test with the testes 
follicles arranged regularly around the pen- 
phery of the ovary (f, gei), Sometimes in 
intermediate sized specimens the ovarian lube 
undulates along its length and the testis fol- 
licles may remain close lo the ovary (as des: 
crihed for f pallida; Van Name, 1945), In 
other specimens in this collection (3 km off 
Glenelg) the testis follicles form an even 
border around an urea in which the ovarian 
tube in undulating, Jn the smallest specimens 
the anal lobes are rudimentary, later develop 
inlo even fingerlike Nattened lobes, which 
became less regular and may be absent in 
larger specimens. but are sometimes present in 
two clumps at either side nf the opening. 


Remarks: It is apparent trom the present col- 
lection thal the gale, grandis and pullida 
forms of this species represent different stages 
of maturity of a single species. The relotion- 
ship of the present forms, in which the ovaries 
undulate with the testes follicles which some- 
times cover it. to II. momus f. typica Savigny 
(CH, momnus Ñ. curvata Kott, 1952; 1964) in 
which the testes follieles are arranged in an 
undulating line along the ovary, is problema- 
tical. However, it is probable that the undula- 
tion of the ovarian tube could have forced the 
lestes follicles into a similarly undulating line. 


Microcosmus nichollsi Katt, 1952; 290, 


New Records: Of Beach Hut. 1 km off Port 
Vincent, off West Beach. off Hallett Cove, 
Aldinga, Carickalinga Head, West IL, Wright 
1 Previous Records: Vic. (Flinders) —Kott 
1952 


FIG. 64 


Description: lest generally thick. whitish and 
coriaceous with pinkish colour around siphon 
but sometimes tough and almost leathery 
externally with rounded ridges or thin, stiff. 
rough and embedded with sand. uneven and 
marked by horny scale-like areas. Externally 
both apertures are sessile and close together on 
the upper surface. each surrounded by raised. 
rounded projections of the lest. Posteriorly 
the test may be produced into root-like pra- 
cesses, There ts a network of longitudinal und 
rectangular muscles. 


The siphons ure long and the siphonal mus- 
culature is especially strong, Outer circular 
sphincter muscles surround the base of each 
siphon and the longitudinal muscles extend 
across the body bur ary absent. from the region 
over the gut Pointed conical spines and 
smaller spines and more numerous scales line 
the siphons. There are sometimes calcareous 
spicules embedded in the body wall and in the 
tentacles and branchial sac, Branchial len- 
iucles have primary. secondary and minute ter- 
tiary branches. The dorsal tubercle is 
U-shaped with horns turned in. The dorsal 
ganglion is elongate, half the length of the 
wide. plainsedved dorsal lamina. There is a 
pronounced branchial velum. On euch side of 
the body wall there are high overlapping 
branchial folds with up to 20 internal longi- 
tudinal vessels on the folds and 1 to 3 between 
There are about 10 stigmata per mesh. hetween 
the folds, crossed by purastigmatic vessels, The 
wat forms a simple closed and narrow loop 
around the ventral border of the body enclos- 
ing the terminal lobe of the gonad in its loop 
The descending limb is crossed by gonad. 
There is a stomach enlargement obscured by 
liver lamellae which arc smaller at the pyloric 
end of the stumach. Minute finger-like pro- 
jections Eram the surface of the liver lamellae 
give it a furry appearance. The anus is bor- 
dered by 12 rounded lobes. 


On the right, (he gonad curves around the 
ventral border avd on the left curves into the 
loop of the gut just distal te the liver lobes 
The gonads are broken into 2 rounded clumps 
on the right and 3 on the left, often covered 
hy endocarp. 


Remarks: The small siphonal seules and the 
gonad across the gut loop, together with the 
whitish and more gelatinous test of the 
smaller specimens, distinguish the species from 
M. stolonifera, 


ASCIDIANS OF SOUTH AUSTRALTA 45 


Microcosimus squamiger Michaelsen, 
Microcesnins elaudicaus sub, sp. squamtiger 
Michaelsen E Hartmevyer, 1928; 405, 
Microcosmus exasperatuy. sub. ap. ausrralis 
Michaelsem, 1908: 272; 1918! 63 (in part, 
excluding M, uisiralis Herdman, und M, 
rantsayd Herdman), 

New Records; Tipara Reef, off Semaphore, 
off West Beach, off Glenelg. Previous 
Reoerds: W. Aust. (Shark Bay to Albany) 
—Michaclsen E Hurtmeyer 1928, N.S.W. 
(Sydney; --Michaelsen 1908. Old, ( Bowen, 
Rockhampion)—Michyelsen 1908, Red Sen 
—Michaelsen 1918. 
FIG, 65 

Deseriplior; Small. leathery, pinkish speci- 
mens, aggregated together. The surface of the 
lest is raised. imo ridges und mounds, The body 
wal is very muscular. The dorsal tubercle is 
large with a double spiral opening. There are 
the usual 8 branchial folds on each side of the 
body and the left gonad crosses into the gut 
loop. The gonad on each side of the body is 
divided into 3 clumps. There are close-set 
liver lamellae, Closely set curved scales 0.02 
mm Jong line the branchial siphon, 
Remarks: There has been some confusion 
between M. exasperatus, M, «australis, and the 
present species, all common around the Aus- 
tralian coast and all demonstrating a fairly 
wide diversily in external appearance. The 
reddish colour and aggregated habit, the large 
number of tough branchial folds, the deeply 
curved gut loop and the gorad crossing into 
the gut loop, are characters shared by all three 
species, Microcosmuis squaniger is distin- 
guished by flattened scale-like siphonal scales, 
while both Microcoymus australis Herdman 
and M. exasperatus have pointed spines. 


Microcosmus stolonifera Kult, 1952: 291, 
New Records: Tipara Reef. Port Noarlunga. 
Previous Record: Tas. (Tiny 1s., east coust) 
—Kot 1952. 

FIG, 66 

Description: Only two specimens are available. 

They ure very irregular externally, and pos- 

teriorly are produced into root-like processes. 

The apertures are on siphons of varihle 

length. turned away from one another and, in 

the largest specimen available (2 cm greatest 
dimension! the siphons are especially long. 

The test is very tough, hard and leathery, There 

nre large (about 0.1 mm) ported spines, 

arranged in fairly regular horizontal rows. lin- 
ing the siphons. The branchial tentacles are 
bushy. The branchial sac has 7 high and deli- 


cate overlapping folds, with a single internal 
longitudinal vessel in the interspace, The eut 
Forms a narrow curved loop with (he usual 
elongate liver lamellae with short finger-like 
papillae from its surface. The gonuds form 
a single rounded mass in the curve of the gut 
loop on the left but de not extend inte the 
primary gut loop. On the right there may be 
à corresponding single rounded mass or Ihi 
Tight gonad is sometimes divided into two 
rounded lobes joined by the central ducts. 
Remarks; The vest of this species 75 harder and 
less regular than all other species of this genus, 
IL is further distinguished by the long siphonal 
spines, the large rounded gonad that does not 
develop inside the gut loop, and the high deli- 
cate overlapping Folds of the branchial sac. 

it does not appear to be n very common 
species and the only two records ufe from 
the southern coast o£ Australia. However. the 
tough and roughened test, forming 4 very 
strong attachment. causes the species (|) he 
inconspicuous and difficult to collect. 


Microcosmus heller Herdman, 1880: 54; 1882; 
131. Sluiter, 1895; 184, Hartmeyer, 1919: 
19. Michaelsen & Hartmeyer, 1928; 347, 
Ko. 1952: 292; 1972; 12. Millar. 19653: 
742, 

Miciocesmus goanus Michaelsen, 19187 12. 
New Records: Tapley Shoal, olf Beach Hut 
(1 km off Port Vincenti. Previous Recòrds: 
W. Aust (Cape Jaubert to Fremantle )— 
Harumeyer 1919; Michaclsen & Harimeyer 
1928: Kou 1952; Millar 1963. Old. (Great 
Barrier Recf)—Kou 1952: (Torres Strain 
—Herdman 1882, Malaysia—Slinter 1895 
Portugese East Africa (Delagoa Bay)— 
Michaelsen 1918. 


Description: The single spherical specimen 
from Tapley Shoal is 6 om in diameter. This 
large diameter is contributed to by a | cm Lek 
coating of sand held together by terminally 
branching and costescing projections from the 
test to form a thick dense layer enclosing a 
space around the body. This conting is inter- 
rupted to form u single opening above the 
apertures, ‘The specimen from off Beach Hut 
is more typically rough externally and is a 
purple colour. The apertures are sessile, one- 
third of the body circumference apart. At the 
base of the branchial siphon there are 3 fap- 
like projections. 

The body musculature is of the usual pyurid 
type with muscle bunds from each of the 
siphons crossing ong another on both sides of 
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the body. There are very strong circular 
muscles. circling each siphon, 

Branchial tentacles have primary and secon- 
dary branches and wide, flat, menbraneous 
extensions from their anterior or concave 
border, The dorsal lamina is plain. There are 
6 high, overlapping folds on cach side of the 
body with up to 18 internal longitudinal ves- 
«els on the folds and 3 between, The gut 
forms the usual long, narrow uttenuated loop. 
typical of the species, and the proximal lobe 
al the 3 lobed left gonad is accommodated in 
the open pole of the otherwise closed gut loop. 


Remarks: The tough flap-like projections in 
the branchial siphon sometimes appeir as 
cones, These structures, together with the gut 
loop und branchial sac, distinguish the species. 


The sandy coating has not been described 
previously for this species, but has been des- 
eribed for Pyura cancellata Brewin from New 
Zealand (see Kott 1971) and for Pyura tunica 
Kon, 1969 from the Antaretic. This condi- 
tion demonstrates the versatility of the ascidian 
test which in this specimen responds to the sub- 
sifate by growing out to entangle sand grains 
as there is no frm substrate onto which it can 
directly be fixed. 

Ctenicella antipoda n.sp. 

Type Locality: Off Yankalilla Bay. at 12 lo 

20 m (2 specimens); in Amphibolis com- 

munity With limestone outeropping occa- 

sionally. Holotype: South Australian 

Museum (reg. na. E977). Further Recorit: 

Tipara Reef. 

FIGS. 67, 68 

Hescriprian- Specimens are up to 10 cm long, 
slightly dorso-ventrally fluttened. Externally 
they are very irregular and covered with 
nodules which also protect the sessile apertures 
on the dorsal or upper surface. The test is 
up to 1.5 em thick. gelatinous but entirely 
jmpregnated with sand so that it is hard and 
rigid. D is sometimes produced into a ridge sir- 
rounding the siphons. There are hard brown 
pupillue around the sessile apertures but (bere 
are no spines lining the siphons. 


The body musculature is strong on the upper 
half of the body with longitudinal bunds radia- 
ting from the siphons and inner circular bands 
around the siphons and at their base. How- 
ever, on the lower halt of the body the muscu- 
lature is almost entirely absent and is repre- 
sented by two vertical rows of very short 
parallel bands, 


There are 15 large compound branchial ten- 
tucles with primary, secondary, and minute 
tertiary branches alternating wilh rudimentary 
tentacles, The dorsal tubercle is at the base of 
the tentacles anterior 10. the V of the peri- 
tubercular area. The opening is a double 
spiral slic turned to the left. The dorsal lamina 
is very short and has close-set slender, pointed 
languets. 


The branchial sac has 6 high, overlapping 
folds on euch side of the body. widely spread 
at their base, Longitudinal vessels are arranged 
as follows: 

DL  3(2613(33)5(23]4(26)3024)2(15)3. E 

There are about 12 stigmata in each mesh. 
They are rectangular. and crossed by para- 
stigmatic vessels. The meshes are wider than 
long and there ts no sign of irregularity in the 
stigmata which do not coil nor form infundi- 
bula. 


‘The gut forms a narrow. closed and deeply 
curved loop with branched liver lobules extend- 
ing along the inside of the gut loop for its 
whole length. The liver is spongy with shan 
rounded finger-like papillae projecting: from its 
surface. and supporting cisstte between the liver 
lobules. 


The intestine is filled with mud. ‘The anal 
border has about 30 or more rounded lobes, 
On the tight side of the body there is u long 
curved hypertrophieal heart in the position 
occupied by the kidney in Molguliduc. There 
is a single gonad on each side of the body 
parallel to and lying against the long conspicu- 
ous heart on the right, and on the lett extend- 
ing parallel to the descending line of the pri- 
mary gut loop. The left gonad descends into 
the secondary gut loop where its short ducts 
turn dorsally toward the atrial aperture. The 
ovary is central and tubular. while the espe- 
cially small pyriform testis lobes extend into 
folds in its wall, giving the appearance of being 
embedded in the ovary. Th one of the speci- 
mens from Tipara reel the gonads. are mr 
malure and groups of very minute testis lobes 
are arranged around the upper ind outer sur- 
Pace of both sides of the ovary. Vasa cfferen- 
tin from each group of follicles join together 
to open into the vas deferens along the 
mediam surface uf the ovary. 


Remarks: Ctenicella Lacaze Duthiers (Type 
Species:  Ctenicella appendiculata (Heller). 
from the Mediterranean), has few known 
species, although a number of Molgnla spp. 
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have been ertoneously ascribed to it, The 
genus is characterised by the presence of dorsal 
languets, straight stigmata, a kidney on the 
right. and the left gonad outside the primary 
gut Joop, In addition to the type species which 
is. distinguished. by its long recurved siphons, 
Crtenicella unduluta Tokioka, 1949, from 
Japan, has a posterior stalk and a folded 
stomach, 


Hartmeyeria Ritter was also thought to be 
intermediate between Pyuridae and Molgulidac, 
with pyurid branchial sac, siphonal spines, a 
smooth dorsal lamina und the left gonad partly 
in the gut loop (as in certain species of Micro- 
ensmus). Monniot (1969) has shown, how- 
ever, that what was thought to be a kidney, is 
in fact an hypertrophied heart and that Hart- 
ine yerii is without doubt a pyurid genus related 
lo Micracasmius and with a liver similar to 
that of Halocynthia with longitudinal plications 
proximally and branched tubules distally. Hert- 
meveria differs from the present species in 
us smooth dorsal lumina and siphonal spines, 
and in the position of its left gonad which 
crosses into the gut loop. Tt ts probable that 


the kidney, which has been described for 
Ctenicellu undulata and C. appendiculata is. in 
fact, an. hypertrophical heart, as described for 
Hartmeyeria and as demonstrated for the pre- 
sent species, 


The identity of Crenicella undulata Tokioka 
is puzzling as it has dorsal languets and the 
gonads on the left and right respectively in the 
usual position for the genus, outside the gut 
loop and adjacenr to what has been described 
as an exeretory organ, However, the stomach 
appears to have proximal glandular folds and 
distal arborescent lobes as described for Hart- 
meyeria and Halocyntlia and it has a Huri- 
meyerta type of stalk, Therefore, both Creni- 
cella and Hartmeyeria appear to be genera ol 
the Pyuridae, distinguished from Pyura, Halo- 
cynthia and Microcosmus by an hypertrophied 
heart, They appear to be distinguished from 
onc another only by the absence of siphonal 
spines, the presence of dorsal languets and by 
the position of the gonad outside the primary 
gut Joop in Crenicella spp. The relationships 
of these pyurid genera are shown in the follow- 
ing Table. 


TABLE ! 

Comparison of Characteristics of the Genera of the Family Pruridac. 

Pyuru Hulocyniliia Ctenicella Hartmeyeriga Microcosmus 
Siphonal spines puesent present none present present 
Dersallaniina ` lunguets lanpuets languets smooth smooth 
Liver tissue urbaresceni long folds and arborescent longfolds and — sthorescent 

lobes arhorescent lobes ] arhorescent lobes 

lobes (I species with lobes 


long folds and 
arborescent 
lobes} 


Gonads in prima cross gut loop 


gut loop 


putside gut loop cross gut laap crass gut loup 


——————————————————M———————— 


Family MOLGULIDAE 
Molgula mollis Herdman, 1899: Sá, Kott. 
1952; 298; 1964: 144. 
Molgulu sydnevensis Herdman. 1899: 55, 
Molgula janis Kott, 1952: 295, Millar, 1966; 
374. 


New Record: Carickalinga Head. Previous 
Records; N.S.W. (Port Jackson, Sydney) — 
Herdman 1899; (Twofold Bay) -Kott 1952. 
Old. (Gladstone to Moreton Bay)- -Kott 
1864, 
Description: Small, rounded, laterally Nattened 
specimen of 0.6 cm diameter. The apertures 
are present anteriorly in a depressed, sand- 
free area of test, surrounded by sandy pro- 
tuberances and hairs fram the thin test. 


The dorsal tubercle is oval with a longitu- 
dinal, more or less S-shaped slit, The neural 
gland is conspicuous beneath the tubercle, 


The branchial sac has 7 folds on each side 
of the body with only 2 internal longitudinal 
vessels along the top of each fold. Stigmata 
coil to form infundibula projecting into thc 
folds and subdividing into two in the summit 
of the fold, Between the folds there are some 
interstitial stigmatal coils but no primary 
infundibula, The spirals of the primary coils 
are interrupted in their median longitudinal 
and transverse planes and their arrangement. 
especially at the base of the spiral between 
the folds, is obscured, 
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The gonads are Aask-shaped and the (estis 
follicles form. 3 circle around the proximal end 
of the ovary, with a connective from the centre 
of this circle us previously described (Millar 
1966). 


Remarks: The species is characterised by the 


small number of longitudinal vessels on one 
side of the branchial folds. ‘There is some 
variation in the development of the hollow 


extensions of the test which Kolt (1952) hid 


thought distinguished M. Janis, Tt is clear 
however, that the species is synonymous wilh 
M. mally. 
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Appendix I—Siation List 
A. ROUGH COAST SUBFORMATION 


West lstamnn; on eranite usually on vertical faces 
OT in Caves, 


l. Region A: rough [Shepherd & Womersiey 
1970); depth indigaled for each species. 
Podoclavella evlindriea 25 ni 
Leptoclinides rufus 186m 
Botrylloides magnicoeeus 22-25 m 
Rotrylloides leachi 16 25m 
Hotryllaides nigrum | 12-20 m 
Oculinaria australis 12-25 m 
Cnemidocarpa etheridelt 25 m 
Polycarpa peduncilatin 16-25 m 
Pvura australis 32—20 m 
Microcosmas nickolIxi Za 
flerdmania monis 16-22 in 


2. Region B: moderately rough (Shepherd & 
Womersley 1970); depth I3 m. 

Syrozoa cerebriformis 

Polycitor giganteum. 

Botrylloides lenchi 


3, Region D: sheltered (Shepherd A Womersley 


1970); depth 2-5 m; 27.1.66, 
Padacluvella cylindrica 
C'ystodytes dellechiajei 
Synaoicium papilliferium 
Didemnnum candidum 
Didemnum moseleyi 
Tridideritrn spiculatum 
Didemnum sp. 

LeproclHnides rufus 
Boreylloides nigrum 


Wun ISLAND! rough coast, strong surge: on ver, 
tical granite faces; depth 10 m; 28.xi.66. 
Podoclavella cylindrtea 
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Sycozea cerebriformis 
Atapozoa farntaxiana 
Polycitor giganteum 
Eudixtonu renieri 
Didemnum candidum 
Leptoelinides rufus 
Phallusia depressiuseula 
Ascidia xydueyensis 
Botrylloides leachi 
Botrylloides nigrum 
Oculinaria australis 
Cnemidocarpa etheridgil 
Polycarpa pedunculata 
Microcosmus nichollsi 
Herdmania moratus 


Kina Beacu, Encounter Bay: under boulder on 
intertidal reef. 
Corella enmyota 


Nora CRriNA Bav, near Robe: on roof of cave; 
strong surge; depth 10 m; 11.167. 

Eudistoma sp. 

Pseudedistama vertur 


24 KM NORTH-WEST or Rose, South Australia: on 
acolianile; slight surge; attached 1o red algae; 
depth 40 m.: 20.xi.68. 

Pyura australis 

Herdmania moms 


B. SHELTERED COAST SUBFORMATION 


Orr Hairerr Cove. on reet: rocky bottom: depth 

8 m; 26.xii,66. 
Podoclavella cylindrica 
Distaplia viridis 
Sycozoa cerehriformis 
Polycitor giganteum 
Aplidinm pliciferum 
Leptoclinides rufis 
Echinoclinum verrilli 
Rhodosema tarcicum 
Corella cumyota 
Phallusia depressiuscula 
Ascidia thompsoni 
Ascidia svdneyensiy 
Polycarpa pedunculata 
Mierocasmux nichollsi 


insiet Porr NoARIUNGA REEF: moderate surge; 
in caves or on vertical faces; depth 2-5 sm; 
20.xi.66. 

Podoclavella cvlindrica 

Distaplia viridis 

Ritterella herdmania 

Synoicinm papilliferunt 

Leptaclinides rufus (sometimes investing Pyura 

irregularis and Microcosmus stolonifera) 

Ascidia sydneyertsis 

Botrylloides leachi 

Stolonica australis 

Polycarpa pedunculata 

Pyura irregidaris 

Microcosmus stolonifera 
ALDINGA Reer at "Dmor oorr": rocky bottom; 
slight surge: depth 10-25 m; 12.xti.66. 

Podoclavella cylindrica 

Palycitur giganteum 

Didemnum lambitum 

Didemnum patulum 

Polycarpa papillata 

Polycarpa pedunculata 

Pyuru irregularis 


Pyura spinifera 
Halocyuthia hispida 
Herimunia momus 
Microcosmus nichollsi 


CARICKALINGA HEAD: in caves and on vertical rock 
faces; moderate surge; depth 5-6 m; 18.11.47. 

Clavelina baudinensis 

Distaplia viridis 

Sycozea cerebrifortmis 

Didemnum moseleyi 

Ascidia tliarmpsomi 

Botrylloides nigrum 

Polycarpa pedunculata 

Buro irregularis 

Hoerinmunia monuis 

Hüalocyntliia hispida 

Microcosmus nichollsi 

Molgula mollis 


Kapip Heap: on vertical faces and under ledges: 
slight to moderate surge; depth 10 m; 25.1v,66. 

Clavelina baudinensis 

Polysyncraton orhiculum 

Leptaclinides rufus 

Botrylloides nigrum 

Polycarpa pedunculata 

Hulocyuthiu hispida 


OFFSHOR. BENTIIIC LOCATIONS 


GoosE L. Spencer Gulf: on rocky bottom; depth 
3-5 m; 1.x.66. 

Didemnum moselevi 

Herdmania momus 


TiPARA REEF. Spencer Gulf: 
|. on travertine vertical faces and under ledges: 
depth 6 m: 24.v.69. 
Podoclavella moluccensis 
Stolonica australis (aggregates | 
Polycarpa pedunculata 
Pyura irregularis 
Herdmania "moms 
Micracosmiuw squamiger 


2. on surface of rocks: slow current; depth 6m; 
24.v.69. 
Leptoclinides reticulatus 
Phatlusia depressiuscula 
Axcidia svdneyelsis 
Srolonica carnosa 
Polycarpa papilluta 
Polycarpa pedunculata 
Pyura australis 
Pyura irregularis 
Halocynthia hispida 
Microcosmus stolonifera 
Microcosmus squamiger 
Crenicella antipoda 


3. epizoic on Amphiholis antarctica; moderate 
current. 2 m/scc.; depth 12 m; 19.v.71. 
Batrylloides leachi 
Pyura australis 
Herdmania momus 


Orr Beach Hut, 1 km off Port Vincent: on 
travertine; no wave action; slight current: depth 
4 m; 24.11.69, 

Ascidia sydneyensis 

Pyura irregularis 

Halocyathia hispida 

Microcosmus nichollsi 

Mierocosmus helleri 


ASCIDIANS OF SOUTH AUSTRALIA S| 


OnoNTES Rank, off Port Vincent: 20 m: 26.iti.66. 
Sycozoa cerebriformis 


Ian txv SHOAL, St. Vincent Gulf: depth indicated 
for each species; Feb. 1969. 


|. Sluggish current, sandy bottom. 
Piiullusia depressiuscula 16m 
Ascidia sydneyensis 12m 
Palycarpa pedunculata 16m 
Cnemidocarpa etherideli J2m 
Pyura scoresbiensis 16m 
Holocynthia hispida 12 m, tom 
Microcosimus helleri 12m 


2. Moderate current (lo 1m/sec); travertine bot- 
tom covered by shallow sand; depth indicated 
for each species, 

Aplidium colelloides 18 m 

Polycarpa clavata 20m 
Polycarpa pedunculata 
Pyura australis 20 m 
Haloeynthia hispida 
Pyra scorexhbiensis 


3. Mostly sand with some travertine oüterops; 
depth 23 m. 
Svcozona cerebriformis (on rock) 
Aplidium colelloides 
Polycarpa clavata 
Pyura vittata 


IR m, 20m, 22 m 


22m 


4. Strong current (là 2m/see); sheet fruvertine: 
depth 24 m, 
Polyvilor giganteum 
Aplidium pliciferum 
Palycarpa pedunculata 
Pyura aitstralis 


UPPER Sr. Vincent GuLr: on sandy bottom in 
Posidonia australis community; moderate current 
(tv 1 m/see.); depth 10-11 m; 41.67. 

Leptoclinides Kingi 

Pytira spinifera 

Pyura irregularis 

Halocynthia hispida 

and growing on razor shell Pirna dolohbrata: 

Sycozoa cérebriferrnis 

Aplidium ruhricollum 

Ascidia gemmata 

Polycarpa pedunculata 

Herdmania momns 


Orr Port GAwrer, St. Vincent Gulf: growing on 
Pinna and on Cellepora spp; slow current; depth 
18-20 m; !Lii,67, 


Sycozoa cerebriformis 
Leptoclinides rufus 
Phallusia depressiuscula 
Ascidia gemmata 
Botrylloides nigrum 
Polycarpa papillata 
Polycarpa pedunculuta 


Orr Ourer Harnour, St. Vincent Gulf: on Pinna: 
slow current; depth 8 m; 2.xii.68. 


Halocynthia hispida 


Orr SEMAPHORE, St. Vincent Gulf: in sparse Posi- 
doni community, silly bottom: slow current; 
depth 31 m; 27.3.69. 

Polvearpa pedunculata 

Pyura scoresbiensis 

Microcosmus squariger 


Orr SEMAPHORE, Sí. Vincent Gulf; silly bottom: 
slow current; depth 24 m: 28.xiL.6N. 
Polycarpa pedunculata 


Orr GRANGE, St. Vincent Gulf: rocky bottom: 
slow current; depth 18 m; 7.xii.68. 

Phallusia depressiuscula 

Polvcarpa pedunculata 


Orr Grane, St. Vincent Gulf; in Posidonia com- 
munity on shell; depth 6 m; 7.xii.68. 
Pyure irregulurix 


Orr West BEacH (abont 3 km), St. Vincent Gulf: 
on rocky bottom; depth 10 m; S.vi.68. 
Ascidia thompsoni 
Boirylloides magnicaecus 
Polyearpa pedunculata 
Cnemidocarpa etheridgii 
Halocynthia hispida 
Pytira australis 
Pyura irregularis (aggregates) 
Micracasmnus squamiger 
Microcosmus nichollsi 


Orr West Beach (about 7 km), St. Vincent Gulf: 
in Posidonia community, slow current: depth 12- 
20 m, 27.xii.66, 

Eudistoma pyriforme 

Phallusia depressiuscula 

Botrylloides niorum 

Polycarpa pedunculata 

Pyüra ausiratis 

Herdmania momus 

Halocynthia hispida 


Orr Wesr Brach (about 9 km), St. Vincent Gulf: 
an silty bottom; slàw current; depth 20-25 m; 
27 xii.66. 

Phallusia depressiuxenla 


Orr BROADWAY OR GLENELG (several stations), 
St. Vincent Gulf: on sandy bottom; slow current; 
depths indicated for each species: 10,xi.68. 
Sycazoa tennivaulis (on scallop shell; 22 m) 
Polycarpa pedunculata 6,16 m 
Pyura australis 12m 


Halocynthia hispida Gm 


Orr Gienric (5 km), St. Vincent Gulf: rockv 
bottom; slow current; depth 13 m; 13.v.67, 
Ascidia gemmata 
Polycarpa papillata 
Polycarpa peduhculata 
Herdmania momus 


Orr GreNeLG (1.5 km), St. Vincent Gulf: on 
Posidonia roots; depth & m; 30.v.70. 

Polycarpa pedunculata 

Pyura irregularis 

Talacynthia hispida 

Microcosmus squamiger 


Un 


Orr GLENELG (18 km). St. Vincent Gulf: depth 
38 m; 4.ix.69. 


Herdmania momus 


Orr Seacuirr, St. Vincent Gulf: in Posidonia 
community, on sandy bottom, fair sediment, slow 
current; depth 16 mz 21.1.69. 


Ascidia aclara 


Orr SsacLiEE, St. Vincent Gulf: on Amphibolis 
antarctica, Slow current; depth 9 m; 28.1x,68. 


Borrylloides nigrum—with sponge 


Orr Haut Cove (3-5 km), St. Vincent Gulf: 
on silty bottom: slow eurrent; depth 15-22 m; 
27 xii.66. 

Phallusia depressiuscula 
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Botryllus schlosseri 
Polycarpa pedunculata 
Pyura australis 

Pyura spinifera 


Orr Port Staxvac (6.4 km), St. Vincent Gulf: 
un sleel wreckage (“The Barges”); slow current; 
depth 30 m; 26.11.66. 

Phullusiu depressiuscula 

Halocynthia hispida 


Index to Genera and Species 


Page 
Aplidium colelloides S 15 
Aplidium pliciferum : 13 
Aplidium rubricollum NS 2. d 
Ascidia aclara . : D 27 
Ascidia gemmata , te, - A 26 
Ascidia sydneyensis si hae c 24 
Ascidia thompsoni : UI 
Atapozoa fantasiana TE NE Ee 
Botryflloides tcachi t Keen 
Botrylloides magnicoecum i , 30 
Botrylloides nigrum T 30 
Botryllus schlosseri . EE | 
Clavelina baudinensis .. n A 
Cnemidocarpa etheridgii sys dhe aol 
Corella enmyota `, an A 293 
Ctenicella antipoda n.sp. one 44 
Cystodytes dellechiajei HER ; )1 
Didemnum candidum 19 
Didemnum lambitum — .. .. ; 18 
Didemnum moseleyi ee 19 
Didemnum patulum e EMT 
Distaplia viridis aM MUS GONE 
Echinoclinum verrilli We. DNE 
Eudistoma pyriforme — . Sab 9 
Eudistoma renieri ` . ai 10 
Halocynthia hispida REP NEN 4i 
Herdmania momus . : 41 
Leptoclinides kingi P cae E ee 
Leptoclinides reticulatus .. 18 


Orr YANKALILLA Bav, St, Vincent Gulf: in 
Amphibolis community. sandy bottom: slight 
surge; depth as indicated: 18.11.67. 

Peura australis 20m 

Halocynthia hispida 20m 

Crenicella antipoda 15 m 

Page 

Leptoclinidcs rufus Wi Keys 6 Gag mds 
Microcosmus hellert 43 
Microcosmus nichollsi ; 42 
Microcosmns squamiger 2 e 43 
Microcosmus stolonifera ree a Be 43 
Molgula mollis x 45 
Oculinaria australis A 29 
Phallusia depressiuscula .. .. .. AN 
Podoclavella cylindrica . ; 5 
Podoclavella moluccensis : a 
Polycarpa clavata 33 
Polycarpa papillata |... ei git cU ERES 
Polycarpa pedunculata 35 
Polycitor giganteum e ES) 
Polysyncraton orbiculum 21 
Pseudodistomzi cereum, — 5... ERO! 
Pyura australis e ue 239 
Pyura irregularis oeren A E EC 
Pyura scoresbicnsis n.p. e 36 
Pyura spinifera ] TR a9 
Pyura vittata . — .. . Bi 
Rhodosoma turcicum ` ` mE 28 
Ritterella herdmania V PEU, : 11 
Stolonica australis ` ` C NOS 
Stolonica carnosa CE 28 
Sycozoa cerebriformis — . . 8 
Sycozoa tenuicaulis .. NE 8 
Synoicium papillifcrum - ; ën e 


Trididemnum spiculatum a 16 


